YOUR 



COMMODORE 



OCTOBER 1988 



£1.20 




Alarm -programmer's time out 



FILE EXTENSION □ HI-RES FILL □ CODE RELOCATION 



JOYSTICK CURSOR 



If you weren't selected for the Seoul Olympics, no 
need to feel out of the running. . 

Because everything you need to compete in all the 
events is right here with the Commodore 64 Olympic 
Challenge pack. And at only £149,99, your gofd medal's 
practically in the bag. 

Here's the C64 Olympic line-up... 




* C64 Computer, the latest version of the 
best-selling computer. 

* Cassette unit, for simple loading of programs. 

* Joystick to put you in complete control of screen 



* Plus all the excitement of 10 great sporting games. 

On day one, you can use all your skills and reflexes 
to race against the clock in the track and field events. 
Or take up the challenge of world series baseball, 
^^^^ weightlifting, football, tennis and the champion- 
^^fc^^ ship title fights. 



And when the Olympics are over; you can then go out 
and grab the best beat 'em ups, one-on-one, adventure 
and simulation games that really come alive on the C64. 

There's only a few days to go before the opening 
ceremony so make a dash for your local dealer and 
ask about the C64 Olympic 
Challenge pack. Or telephone ; 
0800 800 477 for more details. ^ 
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DATA 



t '.pxon add special effects to the FX 



FX Parking Permit 



The Epson FX850 and FXI050 
printers have been upgraded to 
incorporate a paper parking facility. 

The new units, which retail at £459 
and £599 respectively, can now be used 
with a minimum of fuss when contin- 
uous stationery is swapped for sheet 
feeding. Instead of unlacing l he tractor 
feed manually, new owners can just 
flick a lever and press a switch. The 
actions automatically withdraw the 
paper out of the printer's paper path 
but the tractor sprocket remains 



STATEMENTS D 

Arts Trek 

Electronic Arts are releasing the 
"Wargame of the Century 1 and its 
simply called Empire, The objective is 
to search out alien lifefonns and blast 
them to bits, 

This may sound like a corruption 
of Star Trek so far but there*s more. 
The player takes the roll of Captain 
William P Brown of the UGAS 
Britannia, an enterprising chap who 
wishes to seek out the evil Krellans 
who cling on to large tracts of real 
estate known as the Krelbn Empire. 

William P Brown has to boldly go 
into the heartlands of the Krellans, 
completely phase them into sub- 
mission and escape scot free as he 
checks off another conquered world, 
leaving bare bones and shouting a 
battle cry of 'Ooh, hurrah! 1 at the death 
of the Krellans. Then, realising that 
he spoke too soon, he heads off into 
uncharted space to do battle once 
more. 




engaged. This means that, after the 
sheet feeding has been completed, 
tractor feed can be resumed without 
the need to relace the paper by hand. 

The machines also feature three 
internal character fonts, 246cps draft 
and 54cps NLQ speeds, all done with 
less than 55dBA of noise. 



Tout Mine: Epson (UK), 388 High 
Road, Wembley, Middlesex II A9 
6UH. Tth 01-992 8892. 




ftrgrid* star of Level P V Gnome N 



Level Gnome 

At Level 9, Gnome is where the heart 
is and to prove it lngrid*s Back. The 
diminutive star of Gnome Ranger 
returns to battle against Jasper Quick- 
buck in Gnome H. 

Quick buck is planning a Yuppie 
Homes development in a quiet corner 
of the gnome counties. Only one thing 
stands between him and his dreams of 
suburbia — Ingrid Bottomlow and her 
accident prone ways. 

Also nearing completion is Pete 
Austin's megaproject Lancelot, After 
months of research, Austin has 
combined hi-tech programming with 
Mallory*s Morte D'Arthur to produce 
a three part adventure which follows 
Lancelot's knighting, his fall from 
grace with Gui never and the search for 
the Holy Grail, 

Touchline: f^evet 9, 5 Afendip Road, 
Crown Wood, Bracknell Berkshire 
RG12 3XG. Tel: 0344 487597. 




Michtigi Pftwefl EA 's first UK programmer 

Empire is a one to three player 
game of strategy in which the winner 
ts the last to survive. 

The second up and coming release 
from EA is Powerdrome which has the 
distinction of being the first EA game 
to be penned entirely in the UK. 

This November launch for the 
Amiga features solid 3D graphics of 
a jet racer championship of the future. 
The Powerdrome series consists of six 
races, each at different tracks which 
feature differing weather conditions, 

A special feature is included in the 
two player garni.: which requires two 
Amigas to be linked together. Once 
the union is made, the two combatants 
can race against each other after tuning 
up and getting a suspensor grid 
position through speed trials at the 
start of the race, 

Touchline: Electronic Arts, 1 1-49 
Station Road r Langlev, Berkshire SL3 
8 YN. Tel: 0753 49441 
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prose in the form of a highly advanced display to give its 14 passengers the 

simulation machine. The Super X sensation that they're really flying. 

Prokon flight simulator combines Touchline: Mkroprose, 2 Market 

sensitive mechanical control with a Place, Tetbury, Gloucester GLS 8 DA. 

wide angle computer generated visual Tel: 0666 54326. 



PC Plod 



DATA 

Gung Ho Prose 

Glasnost is a word which doesn*t 
appear to feature in Wild Bill Stealey's 
vocabulary down at Micro prose H Q, 
Once more it's time to loose the dogs 
of war on the Commie threat as Red 
Storm Rising makes a transition from 
bonk to game. 

Tom Clancy's best seller concerns 
events in a future world war between 
the Russians and Americans in which 
a lone nuclear submarine has the task 
of wiping out the USSR's underwater 
fleet. 

Microprose's leading programmer 
and designer, Steve Meier, has been 
given the task of converting words into 
bytes, Meier promises that the new 
simulation will be far more advanced 
than Microp rose's highly acclaimed 
Silent Service. 

In the meantime, the PC Show's 
centrepiece was provided by Micro- 

Vive la micro 

The French are preparing for their 
second Festival de la Micro show on 
14-1 6th of October at Espace Champ- 
erreu Paris, This is only the second 
year that the show has been held but 
it i$ rapidly establishing itself as the 
Gallic equivalent to the PC Show. 

The festival is hosted by Neo Media 
press group and it was developed 
through necessity rather than by 
design. Neo Media organised an 
Amstrad show in 1986. It proved so 
successful that Amstrad France 
decided to run the show themselves by 
registering the name Amstrad Expo 
and forbidding Neo Media from using 
the Amstrad name. 

Jean Kaminsky, Neo Media's 
managing director and show org- 
aniser, was not deterred so easily and 
in October last year the Festival de 
la Micro attracted over 20,000 visitors. 
Apple, Atari, Amstrad, Commodore 
and Sega all took stands at the show 
and they will also be there again this 
year, 

The only question that remains is 
whether Amstrad will be the biggest 
draw again this year or will Commo- 
dore or Atari pull the larger share of 
the crowd? 

Touchline: Festival de la Micro, 
Espace Champerret, Porte de Cham- 
perret> Paris 

Organiser: Neo Media, 5-7 Rue de 
I'Amiral Courhet, 94160 Sainie 
Mande, 



Commodore are to be commended for 
sticking with their PC compatibles and 
at last pcrsi stance may be paying off. 
With their prices at an all time low, 
the company is now promoting its 
discount schemes for educational 
establishments. 

Under the scheme, PCls retailing 
at £315 (mono) and £430 (colour) are 
being supplied for £299 and £369 
respectively, At the top end of the 
range the savings are even greater with 
PC60-80HD Fnhanced Colour 
Display 80386 clone costing £4299, a 
saving of £1160 on the normal RRP. 

Now r that prices have come down 



so far, it could be time for schools to 
re-examine their microcomputer policies 
with a thought to using the industry 
standard PC instead of the charming 
but remote BBC Micro. The fact that 
the PC is used in almost every 
computerised establishment would 
give the computer student a distinct 
advantage in gaining employment 
when cast from the academic world 
into that of commerce. 

Touchline: Commodore Business 
Machines (UK) Ltd, The Switchback, 
Gardner Road, Maidenhead, Berk- 
shire Si 6 7XA . Tel: 0628 770088. 
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One major problem associated 
with calling bulletin boards is 
the cost of the call. Not only 
that, but many BB numbers published 
in magazines and on BB\ do not state 
the location of the BB itself. 

A new facility available to 
Micro Link subscribers can now solve 
that problem. Called STD, users either 
enter the name of a town/ city, or a 
dialing code and the exclusive of the 
two will be displayed. 

As an example, entering l 0424' will 
result in 'Hastings* being displayed, 
Alternatively, entering 'Hastings' will 
result in l 0424' being displayed. 

At the time of writing the service 
does not incorporate area codes within 
a city but this will be introduced at 
a later date. International dialing codes 
and associated country names will also 
be introduced. 

Prestel/ M krone t subscribers have 
^similar facility within the British 
Telecom database on PrcslcL Located 
at page 383614 is an area code locator. 
This is used by entering the first three 
digits of the area code. This will display 
a list of the areas covered by that 
exchange, Major cities are covered, so 
it is possible to get a breakdown of 
area codes within a major conurbation 
such as London, 



The Price of Micro I ink 

Shortly after the new Tariff changes 
for Prestel/ Micronet were announced. 
Micro Link issued a statement that it 
would not be increasing its prices. 

However, it appears that even 
though MicroLink charges have not 
gone up in the last three and a half 
years, the operational costs have. In 
a letter to all subscribers, Derek 
Meakin, MD for Database 
Publications which operates 
MicroLink said that the company 
could no longer subsidise its 
customers. As a result, the minimum 
monthly standing charge of £3 has 
been increased to £5, This brings the 
standing charge in line with the rest 
of Telecom Gold. 

In the letter Meakin also promised 
a number of enhancements to 
MicroLink, including the addition of 
yet more gateways both national and 
international. 

Your Commodore notes that 
MicroLink still represents excellent 
value for money. Not only does it offer 
a comprehensive range of facilities 



Our roving reporter David 
Janda is back with more 

news and views in the 
world of comms 



beyond what Telecom Gold provides, 
but MicroLink subscribers do not have 
to pay any block data transfer charges. 
The data transfer charge was 
introduced in August 1987 and is a 
charge for every 512 character-block 
of data sent / received to / from Telecom 
Gold. 

The Magazine Grows! 

Xtra! The magazine suppliment area 
on Micronet has a new section called 
Voltage, 

The area will cater for those 
interested in Hi-fi and consumer 
electronics by providing the readers 
with news* reviews and features on the 
latest gadgets for the Hi-tech yuppies 
among you, 

Voltage will be updated on a 
regular basis and reading it incurs no 
extra charge for Micronet subscribers. 
Prestel on.lv subscribers can read 

mi 

Voltage, but are time charged at 
different rates depending on what time 
of day the section is read. 

The De anion Dies! 

Dataphone Ltd of Peterborough is no 
more. The company manufactured 
and sold modems including the 
Demon II and the Designer. 

According to former MD Martin 
Payne the company was under 
financial stress for some time. It is 
understood that extensive delays in 
obtaining BABT approval for the 
Demon II and Designer modems 
contributed to the companies 
problems. 

New backing in the form of a 
company called Modem Marketing 
has been sought and the new company 
will be selling Dataphone products, 

Micronet on the Move 

Telemap Group Ltd, who's promary 
product is the Micronet database on 
Prestel is to move its HQ from London 
to Apsley near Hem el Hempstead. The 
move which will be made early 1989 
will result in Telemap sharing office 
space with Dialcom UK. Dialcom is 



part of British Telecom and 
incorporates Prestel, Telecom Gold, 
and a host of other value added 

services. 

According to Micronet the move 
will result in better communications 
between The Net and Prestel. 

However, Your Commodore has 
received information from several 
reliable sources who suggest that 
British Telecom (who currently have 
a 40% share in Telemap Group Ltd) 
will buy out the two other Telemap 
share holders. These are EMAP and 
Bell Canada, 

This would be a logical move on 
BTs part as it would mean that 
Micronet (which is the largest IP on 
Prestel) would he under its control. 

Although this information has not 
been confirmed by the top 
management at Telemap (who were 
not available for comment) this writer 
believes it to be the case. 

More Amiga Coverage 

Editorial coverage for the Amiga on 
Micronet has been rather thin until 

now. 

Before, coverage was supplied by 
the contributors of the 16/32 area. 
This has all changed as the Solely 
CBM area provides information for 
Amiga owners as docs the ST/ Amiga 
area which now has a full time member 
of Micro net's staff writing for iL 

At present, there is no seperate 
microbase on Micronet for Amiga 
owners, but this may change if the 
number of Amiga owners subscribing 
to Micronet increases. 



Gateways from Micro] ink 
(e) Database Publications 

Mnematics 



I ; 
2: 
3: 
4: 
5: 
6 : 
7; 
8 : 
9: 
10 
II 
12 
13 
[4 
15 



AIMS Database 
Infocheck 
Jordan Watch 
Official Airways Guide 
World Reporter 
FinTech - Financial Times Pubs 
Petroleum Monitor 
Lotus 
Kompass 

BIS Tnfomat Newsfile 
Wall Street Journal 
Grants to UK Industry 
Marketing Week 



1-1 5 Redisplay Qfuit Select 
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DIMENSION 

computers Ltd. 



27/29 High Street 
Leicester LE1 4FP 

Tel: (0533) 
517479/21874 

THE MIDLAND'S LARGEST COMPUTER STORE 




canon PJiaacA coic m in k jet 

■ Virtually silEntoperaiion 

» Sevflm colour tart and high resoluiion colour graphics 
printing |640 dots per li ne) 

■ Use 5 plain, si ng le shset o r rol I pa per 
« Su ppl iAd wil !■• AMI Ga printer d r ivn ■ 
JOfrwire 



AMIGA RANGE 



AMIGA PACK OFFER 

Airiga A2QO0 1 Mb with Mouse, Workbench, Workbench 
Exiras, GW Basics nd 2DMb A2090/2Q92 Hard Disc 

With 1081/1084 Monitor £1 379.00 * VAT 

Willi oh I Monitor £1169.00+ VAT 



AMIGA ASDrj wilfi PHILIPS AB33 HIGH RES COLOUR 
MONITOR with STEREO SOUND OUTPUT, Wou&ft, 
Workbench, Basic, plus DPAINTSollware t629.DQ 



AMIGA BUSINESS PACK 




- Amiga A50D com puter 




* 1064 nigh resolution colour monitor 




1 ■ Citizen 120D pTinler 




* Mo r he r an d p n nter u bles 




* Th« works-integrated spreadsheet, wordprocessor and 


tfalafease 




+ Transformer -PC Emulator 


E779.00 


302C 1 Mb A500 3 5' External Drive 


...... £99.95 


Cumana 1 Mb 3. 5' Externa 1 D nw 


£109 35 


Internal A200O 2nd Dnva 


£79.95 


Amiqa .Midi In I u rfa.ee 


£34 95 


DigiviBw Colour Digiliser 


tl 30.95 


Supra 20Mb A5D0 Hard Disc including 




Disk master Software 


..... 


PAL genlock A5Q0/A2QQ0 ... 


(219.95 


2MB Inler nal RAM Ex pans ion 


..... £449.00 


A500 512K HAM Upgrade 


£199-95 


Future Sound DigiEi^r, including 




microphone . . 


..... £169.91 


Perfect Sound Dig itis«, with stereo recording 




facility 


E74.95 


Audi orn aster Sampling SoUwar? 


£39 as 


Prowrhe Y2 Word pro casso r 


. .. E79.95 



AMIGA A5D0 PACK 1 

with Mouse. Workbench. Basic. 0 PAINT, TV Modulator, 

40 Disc Storage Go*, Dust Cover and 

10 Gam«$'Utility Discs £415. 9D 



AMIGA AS 90 w: Hi CO MM ODDHE 1084 H I GH RES CO LOU R 

MONITOR Mouse, Workbench Basic, plus 

DPAINT Software £599.00 



AMIGAA5BDPACK? 




wiih Mouse, Workbench, Bisitand 




DRAIN! Software ,,,, 


...... £379.00 



STAR LCI 9 COLOUR DOT MATRIX 




- 12GcpsDrart„3QcpsNLQ 




■ 6 Residenl Fonts and 6 Print Pitches 




« Dratl and NLQ in all Fonts and Colours 




* 7 Colon rs prus M l H is le Sn a de G rap hies 




Includes AMIGA Primer Lead 


E229.S5 



CO M M ODORE 1 0J4 C0LQU R MOW ITOR 

High flES. Won Reflective Screen .... 



THE WORKS 

Spreadshffll. "Wordprocessor and Database 
£229.00 PHILIPS 8633 CO LUUfl MONITOR 



EW.S5 
E259.0D 



PlJt MATE 

TOTAL IMAGE PROCESSING SYSTEM 

Man ipu lams images produced by most Amiga graphics 

packages, including DPAINT. 

WKhover3Q00 special effects £44.95 



Express Paint 

Pag eflipper Animator 

InirocadCAO System 

Marauder 2 (back-up utility) 
Diskmaster (File Manager) 
Grabitt (Screen Dumper) .. 

Digipaint 

Photon Paint ..„,„...,.., 



OIGIPIC 

rfal time video digitiser 

Captures images ai 1 i r 5Qih of a second Irom video source. 
Powerful software allows modification of images plus 
export to DPAfNT and many other programs .... £Z39.% 



£39.95 
£2295 
£39.95 
£29 95 
£39.95 
££1.95 
£5995 



Aegis Draw- Pi us £149.50 

Aegjs Animator/Images BftMti 

Aegis Images £23.50 

Aegis Impact £51,95 

Aegi&Somx £44.95 

AegisAudiomaster £35 95 

PUBLISHES PLUS 

OesWo-p Publishing Package £79.95 



PRINTLIMK 

Allows AMIS A to useCBM Serial or Standard Cenlromcs 
Printers, with the Bonus of a 6ftK Bulier 

CBM Serial only £34.95 

CGM Serial plus User Port to Centronics , £44.95 



PRINTER RIBBON OFFER 

MPS act, B02, Citizen l2(!Darii;j 

Star NL 10 Ribbons 

MPSBOSBcMPSIOCrO 

DPS 1101 Mu hi Strike 

BUY FOUR AND GET DUE FA EE! 



£5.95 
£4.-95 
E3.5Q 



THE HEW STAR LC10 DOT MATRIX PfllNTEFI 

■ t?Dcps Draft SDcpsNLQ 

■ FnclionatirJ Tractor Feed 

■ Paoer Parking Facility 

■ 6 Resident Fonls and 6 Different Prml Pitches 
Selectable from Front Mode Select Panel 

{Jommodore Serial or Ceniromcs £199 95 

Commodore 64,' 128 Colour Version £229 95 

Including FREE G EOS woMh £26.95 CRM version 



154U0ISC0RIVE E.159.95 

OCEAMrC OC 11BN £129.95 

Commodore Compatible Disc Drive 
Both include GEOS. plus either: 
Srjltware Pack A 

6 Disc Aitventu re Games rj'us 5 Disc Arcade Games 
S uitware P5*N B 

Easyfik Database, and Fulure Finance Planning Package 



SUPER G 

CBMte Canlronics Prinler Interlace , 

FINAL CARTRIDGE 3 

MPS 993 TRACTOR FEED UNIT „.„ 

o m wtm hos ic expansion system 

Including Keyboard, Syndesis*: and Software 

COMPOS EH/FD ITOR SOFTWARE 

For Music Expansion System , Tape or Disc . . . 

ACTION REPLAY Mk IV PflO 

Tape lo Disc Back-up CeMridge 

NEDS MOUSE 

WUh CHEESE Software, Taps or Olsc 

COMMODORE C2N DATA flECDflOER 



£39.95 
ElUSfi 



£75 00 
£24.95 
£32.95 

ez* 95 

£29.95 



REMAflKAiLE COMMODORE PC1 OFFER 

Unbeatably priced PC/XT compatible, including extremely 
compad bas« unit, detachable keyboard and monitor. 
Compdlible with all major PC/XT sollwar*, llie PCI now 
represenls Hie lowest pric« lor specification PC compatible 
lit flu UK. 

» 8096^4. 77MHz Processor 
* 512K RAM 

■ Serial and Parallel Ports 

■ MSD05 3.2 and GW Basic included 

For a limited period, ft* PCI also includes ABLE ONE 
integrated Spreadsheet, Wordproces^or and Database 
package (usual price £113.00} 

PCI with Mono Monitor EZ99.99+VAT 

PCI with CGA Colour Monitor .. , E449.00 4VAT 

PCI Package withoul Monitor. 

Compalirjle withCBM 1034 and most 

CGA.' Hercules monitors ... £269.00* VAT 



CITIZEN 120D DOT MATRIX PRINTER 

Commodore version 

(Willi 64V1?S Printer Lead) £159.95 

Centronics version 

in AMIGA Printer Lead) E159.95 

Commodore 1901 Colour Monitor £219,95 

Philips 64/121 G reen Screen M on ilor £fr9. 15 

MPS 120OP Dot Matrix Printer, Centronics £219.95 

MPS 150QC 7 Colou r Dot Matrix, Centronics £339. 95 

15*1 3]" Disc Drive including 10 n 3;- Discs tWM 



n 



PRECISION 

Superscript £24. 95 

&up*rbase64 £24,95 

Superscripf 64 

&Superbase64 £44.95 

Superscript 12B tZ9.95 

Superbase12* tZ9.95 

Superscript 126 

&Supertfase 128 , £54.95 

Superoase, The Book £11.96 

GEDS Version 1.3 

CBM Operating System 

Including: Desktop, G-nowrile. GeOpaint r and Desk AtcessofiES, 
Disc 

CHM54 £26,95 

CBM12S .' £34.95 

OEODEKyDESKPACK 

Combined Dateoa&fi with powerful Mailmer^ lunction. 
Also contains Anojabber Graphic Images, Calendar and 
Icon Ed ilor £21.95 

GEOCALCSpreadshoel . £24,95 

G EOCALC 1 26 £34,95 

G EQPUOUSH Oesktop Publisher , , £34 ,95 

WRITERS WORKSHOP £21.SS 

WRITE RS WORKSHOP 128 

FONT PACK 1 £15.95 

6EOFILEClfllijb35e £24.95 

GE0FILE12I . £34.96 

GEOSPELLSpeJICheker £16.95 

I CONTROLLER* 

G eos -compatible Joystick. Fils onto keyboard £12.95 

"FREE OF CHARGE WITH PURCHASES OF TWO OR MORE 
GEOS PACKAGES 

CBM G4/12B and PLUS 4 COMPANIES PACK 

Sales/Purchase/Nominal Ledgers with Invoicmg and 

Stock Control, Di&c EZ195 



PERSONAL CALLERS AND EXPORT ENQUIRIES WELCOME 

ALL OF F E STRICTLY SUBJECT TO AVAILABILITY 
ALL PRICE S SUBJECT TO CHANGE WITHOUT NOTICE 

ALL PRICES INCLUDE VAT UNLESS OTHERWISE STATED 

Ta Grrte?, eUhGr se^d cheque/P 0 with coupon or nng (0533) 517479^518-74 wiith 

Act ■'Bare I ay card numher Plaas« allow 7 working days for delivery from racsiptof qrdet or 

cheque clearance 

Please a<M F; 1.00 Id wards carnage and packing r>n any sohwaiB order 

Hard wart orders add r 1 CO ynder 00 value . nd £ 5. 00 over E B5 00 value. 

Pnnier orders add E 5 00 lOwardi carriage. 



Item 




Quantity 


Price 






Total 





~1 



Name.... 



I 



Send to: Dept. No. YC 10, Dimension Computers Ltd. , 

27/29 High Street, Leicester LE1 4FP. 

Tel: (0533} 517479/21 B74 iFax: (0533)511639 
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Gizmos 



expandi 



or a lot of Commodore users 

I64K of memory, a joystick and 
a good selection of games will 
enough to occupy all their 
computing time. But, for others who 
see their C64 or CI 28 as a means to 
explore the world of sound, graphics, 
teletext and even robotics will find the 
following pages an invaluable source 
to all add-ons, gizmos, cartridges and 
circuit boards that you can use to 
expand your Commodore. 

As with other fields in computing 
the world of Gizmos is almost totally 
dominated by a single company. If you 
think of adventures you think first of 
Infocom, if you re looking for a printer 
Epson spring to mind. Similarly in the 
world of Gizmos, Datel Electronics is 
the name. 

Although Datel still has 
competition in many areas, its success 
is a fine example of the potential 
success waiting for third party 
companies that are prepared to 
support machines. Without these 
companies the C64 and CI 28 would 
be good but limited machines and 
would not enjoy their current success 
and appeal. Compiling this article has 
convinced me that whatever the task 
you wish to embark on with your C64 
or CI 28 there's likely to be a piece of 
hardware and software available 
somewhere that will make it a whole 
lot easier. 
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Chips and 



Chips and circuit hoards are an 
obvious way of expanding your 
Commodore as they can add to or 
replace your computer's hardware. 
You may need some basic knowledge 
of electronics and be competent at 
soldering to get the best out of them, 
however there are some that simply 
plug into the cartridge port so even 
the most inexperienced novice can 
uncover their secrets. 



Turbo ROM II/ Datel Electronics/ 
£14.99 

This chip replaces the C64s ROM with 
a turbo version capable of loading and 
saving programs five or six times faster 
than normal, and adds a ten second 
disk format routine and programmed 
function keys that provides functions 
such as load and directory and the 
touch of a key. 



4 Way Kernel Board/ Datel Elec-\ 
tronics/ £12.99 

This board slots in and replaces the 
kernal and provides an adaptor that 
can take 16K or 32K replacement 
ROMs and a switch so you can swap 
between the systems. 
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256 K Super am Expander/ Datel Elec- 1 ' 
tranicst £29*99. 512 




Possibly the ultimate in ROM 
expansion as this expander board has 
eight slots each capable of carrying a 
32K EPROM. The board also is 
supplied with its own menu driven 
operating system so you can access any 
of the eight E PROMS without loading 
in a program. 

An EPROM generator utility will 
convert your own BASIC or machine 
code programs and turn them into 
autostart EPROMs. 

In effect the Superom expander 
provides a neat alternative to hordes 
of cartridges protruding from your 
C64 as 2764, 27128 and 27256 
EPROMs can be switched in and out 
as required giving you a suite of instant 
menu accessed programs. 

Eprommer 64/ Date I Electronics/ 
39.99. 

The Eprommer 64 is the ideal 
companion board for the Superom 
Expander as it can be used to program 
2716, 2764, 27128 and 27256 chips. 

Menu driven programs allow you 
to program, read, verify and copy 
EPROMs simply so that they're ready 
for use in the Superom Expander. 

The Drive BoxfRS.3.L.f£I9M, 

The Drive Box once soldered in will 
allow you to alter the drive number 
(M ? 10, 11) of your 1541, 1571, 1570 
or 128D disk drive and also write to 
the backside of a disk without cutting 
a notch in the disk as it bypasses the 
write protect sensor. 

1764/ ES.S.Lf £99.95, 

A plug in memory expansion board 
for the €64 that will add 256K to your 
computer in four 64 K banks. Supplied 
with its own power supply the 1764 
won't drain your C64 and will give you 
the extra memory needed in so many 
development projects. 

175Q/ES.SL/M49.95. 

512K is available in this the CI 28 



version of the F.S.S,L. memory 
upgrade board. 




The Commodore's graphics facilities 
are the envy of other 8 bit owners who 
cannot hope to match the quality and 
colour of C64 graphics. The following 
packages help you to make the most 
of these facilities through a 
combination of hardware and 
software. 

Blazing Paddles/ Date I Electronics/ 
£24.99. 

A combined lightpen and graphics 
package system that promises to help 
you get the most out of your 
Commodores graphics potential. 

The fibre optical lightpen plugs 
into the joystick port and is ideal for 
creating computer art as you can 
simply point to the part of the screen 
you want to work on. Add to that a 
software package that includes 
windows and icons for ease of use and 
features such as rubber banding, zoom 
modes, a range of brushes, the ability 
to cut and paste windows, load and 
save shapes, windows and screens and 
a colour mix over 200 hues and the 
result is a must for computer artists. 

Stop Press/ A MS/ £79.95. 

Stop Press is one of the better C64 
Desktop Publishing packages mainly 
due to the inclusion of the excellent 
AMX mouse. 

By moving the mouse and pressing 
one of its three buttons you can select 
from the programs pull down menus 
and create graphics and page styles in 
which you can paint on text created 
by a separate word processor. In a 
recent survey of Commodore Desk 
Top publishers in the last Your 
Commodore Stop Press scored well. It's 
success partly due to the easy to use 
software and partly to the AMX 
mouse that would top any mouse 



comparison table. Together they made 
headline news* 

BA SIC 8/ R S, 5. L. } £34.95+ 

This is an incredible package for the 
CI 28 which together with RS.SX/s 
64K Video RAM upgrade kit (£19.95) 
unleashes unimagined graphics power 
that can even rival the 16 bit machines. 

BASIC 8 adds over 50 commands 
to CI 28 Basic that allows you to draw 
a circle, box or 3D solid shape with 
a single command and includes 
commands to control windows, create 
fonts + and select patterns and brushes. 

The result of your programming 
can be displayed in 80 column mode 
and in mono a resolution of 640 x 200 
and 640 x 192 in 16 colour mode. 




Computer sound can be one of its most 
impressive features but few C64 users 
are able to make the most of their 
computer's features. Although there 
are a number of excellent music 
packages on the market somebody 
serious about computer music should 
check out the sounds of science created 
by these samplers, midi interfaces and 
electronic drum systems. 

Digital Sound Sampler / Daiel Elec- 
tronics/ £49,95. 

Sound samplers can be great fun to 
use as you can record or sample any 
sound or noise and record it in 
memory. Once it's there you can speed 
it up or slow it down, play it back 
forwards or backwards and add echo, 
reverb or ring modulation to create an 
amazing range of results that can be 
saved for later use. 

The Datel Digital Sound Sampler 
comes complete with a microphone 
and allows you to store and edit up 
to eight samples at any one time 
making it a powerful sound editing 
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tool whether it is just amusement 
(making your Granny sound like 
anything from John Wayne to a 
Dalek), to mimic the sampled sounds 
of today's records or to create sound 
effects for stage and radio. 

Corn-drum / Datel Electronics/ £29. 99. 

The Corn-drum plugs into the 
cartridge port of your C64 and turns 
it into a digital drum machine. 

Through a menu driven editor you 
can create drum rhythms in real or step 
time and store up to eight drum sounds 
in memory and save them to tape or 
disk and then play them back through 
your hi-fi. 

A separate Corn-drum editor 
(£4,99) provides the Com -drummer 
with a disk full of 24 drum sounds that 
you can combine and edit to provide 
your own customised drum kit. 

MIDI 64 / Datel Electronics/ £29.99. 

MIDI is one of the buzzwords of the 
80s and in this case stands for Musical 
Instrument Digital Interface that can 
transmit notes and how they are played 
{duration, pitch etc) to a storage device 
or an instrument. 

For a basic MIDI system you need 
a keyboard, synthesiser, MIDI inter- 
face and computer. Casio i$ probably 
your best source of keyboards and 
synthesisers, your €64 will prove to 
be an adequate computer and this a 
suitable interface between the two. 



The Commodore family of computers 
is one of the few that uses cartridges 
to expand and improve the original 
sy$teim The cartridge has an obvious 
advantage over disk or solder in ROM 
alternatives as they simply plug into 
the cartridge port and are instantly 
ready for use, 

Unfortunately, the good name of 
cartridges has been slurred by people 
who still insist on driving up the price 
of software by copying programs for 
friends. The cartridge companies have 
also fallen into this trap and base their 
advertising on how quick they can 
backup the latest releases. 

However, now the companies are 
fighting back by maintaining that their 



cartridges are programming tools and 
I would add that every user has the 
right to backup his software or create 
a disk version of a tape game as long 
as it is for his own use. Piracy simply 
pushes up the cost of programs, 

Action Replay IV Professional] Datel 
Electronics/£34>99. 

This is the updated version of possibly 
the best known cartridge and adds to 
the features of the original compactor, 
backup, turbo loading, sprite killing, 
printer dumping original by adding an 
onboard custom chip that includes an 
extended monitor that can freeze any 
program allowing the serious pro- 
grammer to disassemble, compare, fill, 
transfer, hunt, relocate and jump to 
any part of the code and the restart 
the program from the place you froze 
it. 

This can provide an educational 
tool for programmers who want to find 
out how their mentors created a certain 
effect. 

Final Cartridge III/ Datel Electronics/ 
£39.99. 

The latest version of the Final cartridge 
gives your C64 or CI 28 user a friendly 
front end as you control everything 
through windows and pull down 
menus. 

You can turn your joystick into an 
auto fire stick, kill and disable sprite 
collisions, freezes games to create 
screen dumps, includes a sprite and 
character editor and a programmer's 
toolkit incorporating commands such 
as Auto, Renumber, Delete, Trace, 
Append and Dump. Add to Lhat a 
calculator, real time clock, notepad 
and turbo loader and you have a force 
to be reckoned with. 

Expert Cartridge/ Trilogicj £29.99 

The Expert differs from the other 
commercial cartridges since it contains 
RAM and not ROM chips. Although 
this means you must load in the 
operating system from disk every time 
you use it, you can easily and cheaply 
upgrade the system by changing the 
disk which costs about £3 and not £30 
which would be the cost of a new 
cartridge. 




Smart Cart/ Date! Electronics/ £29.99. 



The Smart Cart is a battery packed 
32K RAM cartridge that acts like a 
ROM cartridge. Although more 
technical programmers can take 
advantage of its I/O slots, most users 
will be more than happy with the way 
they can load their programs into 
memory, flick a switch and then for 
the next five years (until the battery 
runs out) reload their program in a 
few seconds. 

An 81C version is also available at 
hall the price which makes the 32K 
version a better buy as well as being 
more useful. 

RAM Disk/ Datel Electronics/ £9.99. 

RAM disk turns your Smart Cart into 
a 32K RAM disk capable of instantly 
storing and retrieving files and 
programs. Through simple commands 
such as load, save, directory and 
scratch you can access this storage area 
as if it was a disk drive with the only 
difference being that the programs 
load and save instantly. 



3 Slot Motherboard/ Datel Elec- 
tronics/ £16.99. 



This simple device will save the wear 
and tear on your cartridge port as it 
contains slots for up to three cartridges 
that can be switched in and out as 
required. So if youVe finished using 
the Final Cartridge you could switch 
to the Smart Cart Action Replay IV 



r 



64 Doctor / Trilogicj £18.99 



Here's a cartridge with a difference as 
the 64 Doctor is a diagnosis cartridge 
which examines your C64 and reports 
back with any problems it finds. In 
all it performs tests on the keyboard, 
serial port, cartridge port, kernal 
ROM, video chip and video banks, 
NMI and IRO interrupts, cassette 
data, joystick ports, user port, BASIC 
ROM, CIA chips, sound chip, cassette 
key press and even tests out your 
joystick. 

This cartridge was developed by 
Trilogic as a result of its own work 
in repairing micros and is designed to 
produce an accurate diagnosis which 
will cut down the time and cost of 
repairs . 
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Trilogic also produces the Drive 
Doctor (£14.99) and Datasette Doctor 
(£8.99) to help you resolve tape and 
disk loading problems. 

Robotics 

Robotics is a growing area of interest 
enjoyed by more enthusiasts every 
year. Driven on by images of robots 
in science fiction films they strive to 
control the outside world from their 
keyboards. The C64 can be used to 
experiment in this area with these three 
Date I packages. They're still light years 
away from C3PO or R2D2 but it's a 
step in the right direction. 
Robotarm/ Date! Electronics/ £49.95 \ 
This robotarm has five axis of 
movement which can be controlled by 
two joysticks or via the Robotarm 
interface (Date! £24,99) to your C64 
through which you can train or 
program it to create movement 
sequences. 

Four different attachments can 
expand its use as you can give your 
Robotarm fingers , a shovel scoop, 
jaws or a magnetic attachment. 

Rohotek 64/Datel Electronics/ £39. 99, 

Robotek 64 is a combined hardware 
and software package that allows your 
C64 to talk to the outside world. Four 
output channels, four input channels, 
analogue input with full 8 bit 
conversion and voice input will allow 
you to experiment with controlling 
robots and models. 

Extras 

In any article of this type you quickly 
run into gizmos that refuse to fall into 
any predefined categories and they 
usually end up getting lumped together 
at the end. This article is no exception 
so here is a collection of gizmos 
including a natty little joystick, a 
teletext adaptor and two add-ons for 
those Commodore users that are 
upgrading to the Amiga. 

Ico ntro I ierj Sun com ( Microp rose) / 

The lcontroller is a tiny joystick (little 
more than an inch high) that sticks 
on top of the C64 or CI 28 and plugs 



into one of the joystick ports but 
through a second 9 pin adaptor leaves 
the port free. 

This mini stick is ideal for 
application programs such as GEOS 
or graphics packages but not for what 
the instructions describe as "the 
emotional movement involved in 
playing certain games" 

Commodore 1581 Disk Drive/ 
RS.S>Lf£MS5, 

A new disk drive for the C64 and C128 
that offers I megabyte of memory 
(800 K formatted capacity), 3160 
blocks and an impressive 8000 
characters per second loading rate, 

1571 FIX ROM/F.S.S.L/£24.95. 

Developed by Commodore Inc USA 
this plug in ROM solves most of the 
many problems faced by 1571 owners 
whether it be Device not Present errors 
or problems when using Superbase, 

Teletext Adaptor/ Microtext/ £79. 95. 

Teletext pages such as those found on 
BBCs Ceefax and \TV\ Oracle service 
provide a wealth of information 
ranging from football results to 
recipes, to weather reports to latest 
currency and stock prices, Now s with 
the Microtext Teletext adaptor you 
can call up the pages on your C64 
screen and save the pages to tape or 
disk. 

You can also print them out for 
future reference and write your own 
programs that can read the 
information from the screen buffer and 
use it in calculation. Applications for 
these vary considerably from easily 
inputting a week's football results into 
a pools predicter to plotting the fall 
in the pound or predicting the right 
time to buy shares in a depressed 
market. 

There have been teletext adaptors 
for computers before but few have 
been as cheap as this one as it not only 
connects to your C64 but also to your 
video recorder and uses its tuner to 
receive the teletext data. If you haven't 
a video, and according to Microtext 
most computers owners have one, you 
can buy a tuner as well which will 
increase the combined price to 
£124,95. 



Prin 1 1 in k f Tri logic / £34. 95. 

Many C64 and CI 28 owners are now 
or have already upgraded to an Amiga 
(the recent price cut will make this 
move even more attractive) and those 
who do will be wondering what to do 
with their old C64 printer. Instead of 
throwing it away, propping up a 
wobbly table or giving it away to a 
friend why not invest in a print link 
and use it with your Amiga. 

This handy device also adds a 64K 
print buffer which speeds up the 
Amiga's notorious sluggish printing 
speed. 

Access 64 / Precision/ £52.10 (ex- 
cluding VA T). 

This similar device justifies its higher 
price by allowing upgrading Amiga/ 
C64 owners to also use their 1541 and 
1571 disk drives with their new 
machine and also includes a utility to 
upload precious sequential files into 
Amiga format and so ease the strain 
of upgrading. 



Tauchline: 

Datel Electronics, Fenton industrial 
Est ale, Go van Road, Fen ton. Stoke- 
on-Trent. Tel: 0782 744707. 

Microtext, 7 Birdlip Close, Horn dean. 
Hants P08 9PW. Teh 0705 595694. 

Trilogic, Unit /, 25 SB New Works 
Road, Low Moor. Bradford BD12 
OQP. Tel: 0274 691! 15. 

FS.S.L. (Financial Systems Software 
Ltd} r 18 High Street, Per shore, 
H on s.. WRI01BG. Tel: 0386 553 1 53. 

A. M.S., i 66- 1 70 IVttderspo oL 
Cause wa i \ Warring to n WA 4 6Q.4. 
Tel: 0925 4 1350 f. 

Precision Software, 6 r Park Terrace ; 
Wtif&emr Park, Slitter KT4 7JZ. Tel: 
01-330 2089. 

Suneom fMicroprose), 2 Market 
Place, Tefhun, Gloucs GL88DA. Tel: 
0666 54326. 
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A better way to fill those awkward 
By Colin George Wilson 



spaces 



Over the past few months, I have 
seen various programs appear 
in magazines which give alot 
of help lo programmers where 
graphics are concerned. 1 have seen 
programs which plot, unplot and flip 
points, some which draw lines and 
circles and others that can even move 
areas of the screen around, But I 
have n \ see none c a pab I c of Fil ling areas 
of ibe screen - intelligently. 

There have been spray brush 
routines, but these take no heed of 
anything already drawn. What would 
be useful is a routine which would stop 
painting when it reaches a point 
already plotted on the screen. 

Certain professional packages such 
as the designer's pencil already have 
this facility. 

Most of these packages still leave 
unfilled areas which are in the shadow 
of some object already present. See 
figure 1 as an example. 

In most fill routines, the computer 
searches left to right on each line until 
it meets either the screen edge or a 



point already present and then draws 
a line between them. However these 
routines often fail to recognise corners 
of odd shapes. 

The simple solution would be to 
re-fill these areas after the main fill 
has been executed, but another way 
is to have the computer check for such 
areas and then, once it has filled the 
area as it sees it, go back and fill the 
remainder, 

I have written a program to solve 
this problem. Originally the program 
was developed using Basic Lightning, 
(I understand that Laser Basic has a 
very efficient fill routine built in, but 
as I bought Basic Lightning before it 
was replaced by Laser Basic, 1 stuck 
with what I had.) The listing is fairly 
straightforward and could easily be 
converted to other graphic languages, 
but as it is in Basic, it runs very slowly. 

The second program, a stand alone 
version of the first, is written in 
machine code and resides In the 4K 
above the Bask ROM, and the table 
below supplies entry positions for both 



Basic and machine code programmers. 
The source listing has been included 
for those of you who wish to modify 
the program for your own uses. 

Next, let me explain how the fill 
routine works. Most people (judging 
by the amount of hi-res graphic aid 
listings there are) roughly know the 
principles of plotting points SO I will 
deal specifically with the fill routine. 

First, a buffer area is reserved for 
the computer to store the co-ordinates 
of any areas it will need to return to. 
In Basic, this is matrix ED (number 
of areas, I), In machine code, it is a 
1 K buffer capable of storing 255 sets 
of co-ordinates. 

The key lines in the Basic Light- 
ning listing are explained here. 

100 10 A buffer pointer is set to zero. 
This counts the number of co- 
ordinates found and acts as an index 
into the buffer* 

10015 Two flags, HI and H2 are «t 
to TRUE (-1). The purpose of these 



Figure I. 
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319 



flags is explained in detail later on. 

10050 The computer now searches to 
the left of the start co-ordinates until 
it finds the screen edge or a previously 
set point 

10090 It now performs an identical 
search to the right of its new found 
co-ordinates for similar conditions. 
This time, for every point found blank, 
it is filled, A subroutine is also called 
to check for blank areas both above 
and below the plotted point. 

10130 If the buffer pointer 
indicates that there are no further areas 
to be filled, the routine finishes. 

10140 If not, the last set of co- 
ordinates stored are retrieved, and the 
buffer pointer is reduced accordingly. 

10150 This continues until either 
the buffer pointer registers an empty 
buffer, or the co-ordinates retrieved 
indicate that the area is still blank. 

10160 If the area has been found 
blank then the fill routine is re-initiated 
with the new co-ordinates in mind. 



10170 Now that 
been tilled, the 
TERMINATED. 



Ling 
routine 



has 

is 



The heart of the program lies in 
the search routine. This is called every 
time that a point is plotted on the 
screen by the fill routine, It works in 
the following way: 

Two flags, HI and H2 have two 
states; TRUE ( I) or FALSE (0) t and 
are used to note exactly what is being 
searched for above (H I) or below (H2) 
the plotted point. 

If the flag is TRUE, then the 
computer is looking for an empty 
point. When it finds one, its co- 
ordinates are placed in the buffer, and 
the buffer pointer is incremented. The 
state of the flag is now Hipped, and 
it becomes FALSE This state now 
informs the routine that an area has 
been found, and that a possible 
dividing line between another such 
area is being sought i.e. a "set 1 point, 
This prevents the routine from 
memorising 319 dots where one or two 
would be sufficient. It is probably 
BETTER understood with the aid of 
figure 2. 

The points set in column 70 and 
73 and row 36 indicate where the 
bottom line of a rectangle lies. The 



circle indicates the start position of the 
fill routine, and the 'm* signals the 
points that will be memorised by the 
computer 

First, a search is made to the left 
for either a point or the edge of the 
screen. The latter is found first, so the 
computer starts drawing a line from 
0,35. Both flags HI and H2 have been 
set to TRUE to look for and 'unset' 
points. 

They both find one immediately, 
so the co-ordinates 0 f 36 and 0,34 are 
noted. HI and H2 now become 
FALSE as an area has been found. 

Because these flags are now, 
FALSE, the computer continues its 
search, this time for a *sef point. 

The first to find one is H 1 at 70,36, 
This simply causes the computer to 
turn HI back to TRUE to look for 
a nutter blank point. The co-ordinates 
70,36 are then forgotten as they are 
of no further use. 

The plotting and searching 
continues until 74 s 35 is reached. 
Because HI is now TRUE S The 
computer notes co-ordinates 74,36 and 
turns H 1 back to false again. 

This time, the computer finishes 
the line without finding any further 
'set* points above or below the line. 
Now it returns to check its buffer, and 
three co-ordinates are found: 

0,34 below the start of the plotted 
line 

0,36 - above the start of the plotted 
line 

74,36 to the right of the rectangle 

The last set of co-ordinates arc taken 
and tested to see if the area has been 
filled from another direction. They arc 



found to be blank, and so the computer 
recalls the fill routine with these co- 
ordinates and this line is scanned in 
an identical way: 

10190 If we are hunting for an unset' 
point. 



10200 Check the point, if it is 'unset \ 
move the buffer pointer on by L 
memorise the co-ordinates and flip the 
flag. 

10210 Otherwise, 

10220 Check if the point is set so that 
we can flip the flag the other way. 

10240 - 10280 Repeat the above 
procedure with the H2 flag, scanning 
below the plotted point, 

NOTE: Basic Lightning uses the 
TOP LEFT as its origin (0,0) but the 
machine code version uses the 
BOTTOM LEFT. 

The memory for the machine code 
version is allocated as follows: 

SC0O0 - $C358 M/C routines 
$C359 -SC7FF Free 
SC800 - SCBFF Buffer area 
$CC00 - SCFFF Hi-res colour screen 
SEO0O - $FFFF Hi-res bit mapped 
screen 

The routines HIRES and LORES 
move the screen and switch video 
banks so that Basic loses no memory 
at all. Locations SC359-SC7FF are 
available for other machine code 
routines. The ones I have supplied are 
as follows: 



HIRES 


SYS 49152 


[.ORES 


SYS 49184 


CLG 


SYS 49216 


PLOT 


SYS 49470.X, V 


UN PLOT 


SYS 49480.X. Y 


INVERT 


SYS 49490,X,Y 


FILL 


SYS 49865.X.Y 


COLOUR 


SYS 49991. A 


POINT 


SYS 50002,X,Y 



Switch hires screen on 
Switch hires screen off 

Clear the hires screen 

Ploi point X H Y 

un plot point X,Y 

eor point X,Y 

fill hires screen from X,Y 

set hires colour lo a (0*255) 

read point X.Y peek (780) returns 0 if 

no point set, 0 if there is. 



Getting it all in 

The Basic program 'Lightning Fill* is 
provided for those of you with Oasis 
Software's Basic Lightning program, 



1 Hi-res FilP is the basic loader for 
the stand-alone machine code version, 
See listings on page 61 
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Joystick 
Cursor 



C6< 



This utility program allows the 
joystick to be used to control 
the cursor. It can also be 
modified so that the joystick emulates 
any other keys, which can be very 
useful for adding joystick control to 
BASIC programs. The four files 
associated with this program are: 



JOYCURS A BASIC loader 

JOYCURS,OBJ The machine code 

object file loaded by 
the above 
JOYCURS.SRC A source code file 

(loads as a BASIC 
program) for 
ASSEMBLER / 
MONITOR 64 
A BASIC program 
which modifies the 
routine 



JOYMOD 



The routine is interrupt controlled. 
It is loaded into the tape buffer where 
it occupies 128 bytes, S033C-S03BB 
(828-955), To load the utility, load and 
run JOYCURS. The cursor can now 
be moved around the screen using a 
joystick in port 2, Pressing FIRE and 
a direction emulates the following 
keys: FIRE/ UP - Return, FIRE/ 
DOWN = Space, FIRE/LEFT = 
Delete, FIRE, Right « Insert 

The auto-repeat can he turned on 
and off by poking location 922. Poking 
with 0 turns repeat off, with I turns, 
it on. 

The default settings are very useful 
for editing programs, but can be 
changed by loading and running 
JOYMOD. The program here will 
load the machine code file and will run 
through the joystick directions, with 
and without fire, asking for each one 
which key that particular action is to 
modify, If no key is to be emulated, 
press *— . The program also modifies 
the default value of the repeat flag- 
It is then possible to save the modified 
routine from inside the program so 
that it can be booted from the users 
own programs. 

(For the technically minded, the 
program modifies a reference table 
starting at 923 which contains all 32 
possible combinations of the five 
joystick bits in sequence - many of 
which are impossible to achieve with 
a joystick. The table contains the 
CRM-ASCII values of the keys to be 
emulated, with 0 representing no key.) 




A chance to control the cursor and other keys with the 

joystick with some handy results 

By James Kew 



See listings on puge 61 



YOUR COMMODORE October 1988 

16 



- 






uite simply it leaves 
other word processors 

lost for words. 



WordPerfect 41 for the 
Amiga includes many features 
not found in other word 
processors. 

Newspaper style columns can 
be displayed on screen4iQ,Q0Q 
word UK phonetic dictionary 
word-count, background 
printing and automatic refor- 
matting increase efficiency 

Line drawing and rulers, 
search /replace and 5-f unction 
maths are invaluable assets* 

By using the Amiga's 
pulldown menus nearly all 
YJbid Perfect's features are 
available at the click of a 
mouse. This makes learning 
easier than ever before and 



DataPerfe 




using it a real pleasure, but 
if you prefer the traditional 
function keys there is a 
colour coded template to 
make life easy. 

What you see on the screen 
is what will actually print. 
This makes good, professional 
layouts simple. 

Documents are treated as a 
whole and not a series of 
pages. Reformatting and 
repagination after editing are 
automatic and very rapid. 

However fast you type, you 
will never be too fast for 
WordPerfect 

To find out more, write to 
the address opposite. 



And see how V\fordPerfect 
delivers today what others are 
Still searching for 




SENTI NEL 

SOFTWARE 

Wellington House, New Zealand Avenue, 
Walton on Thames, Surrey KT12 1PY. 
Telephone: (0932)231164 ' 
Telex; 916005. FLRGUS C. 




GAMES REVIEWS 



Games Update 



Alot of budget releases available this 
month - handy if you're short of the old 

pennies this month 




T et another quiet month with only a few full price 
releases as the software companies hold back their 
JL major titles for the main autumn offensive, There 
is however, a plethora of budget games available for 
anybody looking for the odd pocket money game although 
it must be said, that a lot of these titles are previously 
released full price games. 

Anybody looking for a bargain could do a lot worse than 
investigate Chart Busters from Beau- Jolly, It seems that 
even compilations are getting bigger and better as this one 
offers no less than twenty titles, Most of the games were 
originally released at a budget price and those that weren't 
are now showing their age somewhat but nevertheless, these 
are some nuggets of gold among the also rarts. 

The titles include Dan Dare, Tau Ceti, Rasputin, Park 
Patrol Thrust, Eyeball, Way of the Exploding Fist, Ghost- 
busters, Oili and Lissa and Brian Jacks Superstar Challenge. 
My personal favourite though is Zolyx, a fast thinking 
strategy game that shows that great graphics aren't necessary 
for a game to be addictive. On a score of 1 to 100 for 
presentation, Zolyx comes in at minus five! 

If you are looking for something a bit more challenging 
on the strategy front, then there is the latest release from 
the Australian wargame company SSG, marketed by 
Electronic Arts. Decisive Battles of the American Civil War 
Volume //(disk only) lets you recreate five battles including 
the decisive Gettysburg and Chickamauga, These two, if 
handled differently could have turned the whole outcome 
of the War so here is your chance to prove that you are 
a better general than Robert E. Lee. As is usual with SSG 
games, the presentation is superb and a complete const- 
ruction set allows you to design whatever variants you 
choose. 

Apart from Netherworld (see elsewhere in this issue) 
Hewson has also released Marauder. As with all their 
releases, presentation is first class but the game itself, a 
vertically scrolling shoot Vm-up has been seen a thousand 
times before and offers little that is new. 

From Gremlin comes Mickey Mouse in a game that 
I didn't really enjoy but which might appeal more to younger 
players, Mickey has to climb four towers with the ultimate 
aim of defeating the ogre king. En route he must nail shut 
all the side doors which involves playing four sub-games. 
There are ghosts and skeletons to be battled using either 




Decisive Battles of the A meriton Civil War 




Marauder 




Mickey Mouse 
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Road Blatters 

the magic water pistol or rubber mallet but I reckon that 
anyone playing the game will get more nightmares from 
listening to an appalling rendition of Paul Dukas* Sorcerer's 
Apprentice - the bit of the film Fantasia starring Mickey. 

Also from Gremlin comes Blood Brothers, an arcade 
adventure for one or two players involving a chase through 
some mines in search of the Scorpions, a group of space 
convicts. Although it looks attractive, the gameptay itself 
left me cold and 1 just did not enjoy this one at all. 

A racing game where you have to blast everything in 
sight sounds like a good idea but Road Blasters from US 
Gold is yet another game that doesn't quite work. You 
have to get from A to B within the time limit while at 
the same time wiping out anything that gets in your way 
- cars, bikes, mines and gun turrets to name but a few. 
You can get extra weapons delivered to you from an 
overhead spaceship if your shooting skills warrant them. 
Graphics are poor and the scrolling is non too hot either, 
making control of your car somewhat difficult, 



Budget Games 

Firebird are the major contributes to this month's budget 
choice, European five-a-side is actually one of the more 
playable football games around. In other words, it is possible 
to take the ball from an opposing player. Nor are you faced 
with a superhuman computer controlled goalie who 
manages to stop everything that you kick at him. 

There are problems though. Your men have a habit 
of all rushing up field and staying there so when the time 
comes to defend, there is no-one there to do it. There is 
also the habitual problem of control being given to the 
player that you dont want. The most serious fault though 
is that it is possible to reach a stalemate position. I became 
trapped between a defender and the goalie with the ball 
bouncing out to the corner flag and the goalie diving to 
save the rebound. The choices were to wait for eight minutes 
until the game finished, or pull the plug... 

Beach Buggy Simulator sees you competing in the dune 
trials and what trials they are. Apart from having to jump 
over rocks and other hazards, there is also the slightly more 
serious problem of passing helicopters trying to blow you 
to bits. The organisers do however do you the courtesy 
of fitting your buggy with a gun offering some small crumb 
of comfort. All this is against a strict time limit with the 
added problem of dimishing fuel supplies. 

I thought that every possible variation of title containing 



the word 'Ninja' had been used up T but no, for there on 
the desk in front of me is Ninja Scooter Simulator. Apart 
from appearing in the title, the word 'Ninja' has no 
connection with the game whatsoever but there again, I 
don't suppose that an ordinary scooter simulator has vast 
amounts of appeal. In practice, the game is a variant of 
a well worn theme. Race along a track within a time limit, 
leaping over ramps, avoiding obstacles and doing mid air 
tricks if you feel so inclined. 

Racing seems to be this month's main theme. American 
Road Race is an old (1985) Activision game. Choose your 
opponents and co urse and head off as Quickly as you can 
avoiding anything that gets in your way. Frequent gear 
changes are required and you wilt need to watch your fuel 
gauge if you are to cross the line first. There are no cars 
coming towards you to worry about, the only real hazard 
being when the screen turns black at night time! 



TfrrrM « t zip 



□OUDOQ 

HRNC CLIOEK 



□ DE LEU EL SLIJHF- 
ATTEMPT HO? 




Stunt Bike Simulator 

My opinion of stunt men is that they must have an IQ 
almost as low as Leeds United supporters or magazine 
editors. Anyone who wants to do that for a living has got 
to be crazy. Nevertheless, is seems that there are plenty 
of crazy people about, and at the moment there is no law 
against stupidity. Stunt Bike Simulator (that seems to be 
Firebird's favourite word this month) lets you dodge 
obstacles a$ you attempt to catch men leaping off hang 
gliders, jump through rings of fire and try to catch hold 
of passing helicopters. 

The theme of shoot 'em-ups whereby as you improve, 
so you collect bigger and better weapons has been done 
to death over the past year. So what have Firebird done 
to add a spark of originality in Trojan Warrior? They have 
got rid of the ubiquitous spaceship and in its place, 
substituted a man on a winged horse! And what is the 
object of your quest? Yes, its yet another princess that has 
managed to get herself captured! Don't call us, well call 
you, 

The final release on the Silverbird label is Slimeys *s Mine 
retailing at £2.99 {all the others are £t,99). Hopping from 
asteroid to asteroid, you must find the entrances to the 
mines which in turn need to be explored in order to find 
and assemble bits of a spaceship. Once inside the mine, 
a screen can only be left when you have shot sufficient 
aliens to find a red diamond. There are assorted bubbles 
and boulders to be avoided and maps and banana bombs 
to be acquired. A decided novelty this month, an original 
idea! 
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Trojm Warrior 

From Codemasters comes Poltergeist, a thirty-two level 
shoot "em-up on the lines of Trojan Warrior above but 
without the originality. It is however a lot faster, more 
complex and better designed than its rival and represents 
much better value for money. 

One of the most interesting budget games is Rogue from 
Mastertrouic. It is a sort of one player role playing game- 
dungeons to be explored, treasure to be found and monsters 
to be bashed. The map of your surroundings is quickly 
drawn, all you do is use the pointer to indicate where you 
want to go. The pointer is also used to manipulate any 
objects that you find so that you can wear armour, weild 
(sic) a weapon, eat food etc. You have a number of hit 
points determining how much damage you can sustain, but 
you must also watch your ever decreasing strength which 
needs food or magic to replenish it. 

The game doesn't quite work in so much as it is too 
easy to get killed early on. One of the problems is that 
combat depletes your strength rapidly as well as your hits 
and the game tends to be over before you know it. Should 
you manage to survive the early stages - the use of magic 
items is necessary, you can save your current character to 
live and fight another day. 




Sfimey's ftfim? 

Amiga Games 

Things are also quiet on the Amiga front this month with 
no games that really make you sit up and take notice. Pick 
of the crop is undoubtedly Bards Tale II from Electronic 



Arts, an excellent although difficult role playing game. There 
are spells and monsters galore as you battle your way 
through dungeons and wilderness searching for the seven 
parts of the destiny wand. 

Peter Beardsley's International Soccer is released at an 
unfortunate time,* coming shortly after England's dire 
performance in the European Championships. The game 
is almost as lack-lustre, The animation of the players is 
jerky, the computer opponent too difficult and all too 
frequently, the wrong player put under your control, The 
added features of throw ins and corners add little to the 
game. Best stick to playing against a friend. 

Still on the sporting theme, World Tour Golf from 
Electronic Arts. Not quite as playable as Leaderboard, it 
nevertheless offers a real challenge. Donl do as I did and 
choose the Nasty Nine for your first course when you don't 
really know what you are doing. Eighty-two over par for 
nine holes is not a score to brag about! 




Return to Genesis- 
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Return to Genesis from Firebird is a shoot 'cm-up 
involving the rescue of a load of scientists. Guess what? 
Some of the scientists can give your ship extra weapon 
systems. Now where have 1 heard that before? 

Finally this month comes Giganoid from Swiss 
Computer Arts, an almost exact copy of Arkanoid, Sure, 
the shapes of the screens have been changed but the falling 
capsules are identical, even down to the letters on them. 
Why does T' represent a bonus life? Take my advice and 
stick to the original. 
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► BASIC 8 

Unleash the hidden graphics power of your 123. At 
last, ypm Commodore 128 can rival the 16 bit micros! 
Imagine your 13B in 80 columns producing a resolution 
of 6ft? x 300 in mono and 640 x 193 in 16 colours without 
any additional hardware! (640 x 400 version available- 
soon.) Sounds impossible? Not with Basic 8, the new 
graphics language extension. 

Basic & adds over 50 Hi-Res graphic commands to C13B 
Basic. Just select one of the many graphics modes and 
draw 3-D lines, boxes, circles and a multitude of solid 
shapes with a single command We've even added 
commands for windows, fonts, patterns and brushes. 

To demonstrate the power and versatility of this 
graphics language, we have created Basic Paint, a 
flexible icon -based drawing application program, Basic 
Calc, a full featured spreadsheet and Basic Write a 
simple to use word processor with a multitude of fonts, 
Also included is an icon based desk-top utility which 
provides quick and convenient access to each of your 
own Basic 3 creations. 

All this graphics potential is yours for £34*95, 64k Video 
RAM upgrade kit £19.95 and The Beginners Guide to 
Basic a with disk £19-95 
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► 1541/71 Disk Drive Alignment Package 

Problems with your disk drive? The alignment package 
reports the alignment condition of the disk drive as you 
perform adjustments. On screen help is available while the 
program is running. Includes features for seed and head 
stop adjustment Xllows you to test each full and half track 
as you realign the drive. Complete instruction manual on 
aligning both 1571 and 1541 drives, Even includes 
instructions on how to load the alignment program when 
nothing else will load- Works on the and 123 in &4 

or ISA mode Only £24,95. 

^ 1571 FIX ROM 

Are you experiencing any of these problems with your 
1571 disk drive, Errors whan using Superbase? Device Blot 
Present Errors? Major problems when 2 or more open 
files? Takes forever to recognize a flippy disk? If you have 
one or more of these problems then you need 1571 FIX 
ROM, developed by Commodore Inc USA, jus: plugs in, 
solves over 19 main problems. Only £24.95. 

Commodore 1581 Disk Drive 

The New Commodore 1591 drive is now available for the 
C12& or C64. This drive offers one megabyte of memory, 
THREE THOUSAND ONE HUNDRED AND SIXTY blocks 
free, (BOOK formatted capacity}, and a very fast EIGHT 

continued 
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You don't need a new computer to join in the desktop 
publishing revolution! With Page Builder and Page 
IlLustrator from PATECH Software, your Commodore 128 can 
compose professional-looking pages. 

Page Builder and Page Illustrator are stand alone programs^ 
each with a specific functor, to perforin. Whether used 
singly or as an unbeatable team, the Two Constructive 
Ideas are designed to make maximum use of the CI SB's 
native power They were created by publishing 
professionals who put that power where you need it most — 
into real performance and utility, not bells and whistles. 

^ Page Builder 

Bring the power ol personal publishing to your C128. 
integrate tea; and graphics :o con strut I everything froir. 
high quality newsletters to professional business forms and 
presentations. Layout and de&ign is quick and straight 
forward import text treated with your word processor 
Wrap it around graphics created with Page IUustrator, then 
change the look by using a different font or repositioning 
graphics. Only £49,95 

^ Page Illustrator 

At last, an SQ-column high-resolution drawing package 
that's powerful and easy to use. Create colourful graphics 
or have Page Illustrator assist you in drawing simple 
geometric figures. Create clip-art from any portion of the 
screen, then mirror, reverse, or flip it. Import graphics from 
popular drawing packages for your own creations. Page 
Illustrator is a window and Icon system presented in the 
Amiga Desktop style. Only £29 J5. 
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THOUSAND Characters per second loading rate. Software 
for this new drive includes, Viza Write Classic, HackPack, 
Petspeed. Oxford Pascal, CAD PAR, Char: Pack Fontrtiaster, 
Speslmaater and much more. Using a package called Super 
31 Utilities most software can simply be copied across to 
the new format The drive is available for £"184.95. 

► The CP/M Kit & Users Guide 

The CP/M Kit introduces and explains the unknown, 
third mode of the C12& The CP/M Users Guide is a 300 
page book by Abacus Software covering all aspects of 
CP/M Subjects which include the system disk, resident 
commands and disk copying are described in detail The 
CP/M kit contains over SO CP/M programs including a 
word processor, chess game and a disk cataloguing 
program accompanied by a detailed guide to running 
programs in CP/M. The CP/M bat and Users Guide. 
Only £34,95. 

^ Super Disk Utilities 

The ultimate utilities disk for the 1671 disk drive and 
C128 computer. Copy whole disks with I or 2 drives, 
change disk format, perform GEM DOS* GP/M and MS-DOS 
utility functions, scratch, unscratch, lock and unlock filea, 
write protect disk, contains disk editor, drive monitor, 
unique RAM writer and more. Only £24.95. 



^ The Big Blue Reader 

New from SOGWAP Software Inc., The Big Blue Reader 
is ideal for those who use IBM PC compatible computers at 
wprSc and have the Commodore IBB or 64 at home. The Big 
Blue Reader is not an MS-DOS emulator, but rather a 
unique and easy way to transfer word processing, text and 
ASCII files between two totally different formats, 
Commodore and MS-DOS. The Big Blue leader requires a 
1371 on both the Commodore l£fl and 64 and will not work 
a 1541 or similar drive. Only £34.95. 
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^ The Drive Box 

The drive bosc allows you to easily change the device 
iuimber {8, 9. ID, or 11) of your 1541, 1571, 1570 or 128D 
computer. It will; as a bonus K allow you to bypass the write 
protect sensor, allowing you to write to the back aide of the 
disk without cuttinq a notch. Installation requires a Mrue 
soldering. Only £19,95. 



• Merlin 126 Assembler .. £49.95 

Ghartpack 12&._._ £29.95 

CADPAK 12&,„ £29.95 

Super C _ _ ir £39 ,95 

Cobol 128.._ „.....£29.95 

Super Pascal-,™.™.. .... £23.95 

HackPack 1 3B, . £ 14. 95 

RAMDOS......... ..™_£2S-il 

Petspeed I 3B„™™„™..™...£ 14. 9 S 

Word Writer 128 _ £39.95 

Swiftcalc 128 _ £39.95 

Data Manager 123 £39.95 

Fontmaster 128 „. £49.95 



Commodore 128D 

1571 Disk Drive ......... 

1901 Monitor 

Anatomy of 138 ,„ 

Anatomy of 157 L. 

Peeks and Pokes.. _. 

CAD on 126 .„ 

Tricks and ^p* 



......,£314.95 

..£184.95 

_.„..£210.95 
■im.i.iiu £9.95 
......... £9.95 

„,„,„,_,„. £0.95 
_„„£9.95 
£9.95 




VISA 



• Order with Access, VISA, cheque or Postal Order H COD and 
Express delivery available, foreign orders add £2.30 per package- 
Prices include VAT and postage. Please allow 14 days for delivery. 
















i 



■ ■ ■ ■ ■ — i 



I 







YOUR COMMODORE October 1988 

21 



64 PROGRAMMING 



















4' * 



A?- - 



Post process a program and turn it into code that, with 
a hit of run time processing, can be relocated in any 

part of memory 
By Dave Gar side 



The area of RAM between SCOOO 
and SDO00 has always been a 
popular area for machine code 
programmers. The lack of interference 
from BASIC and The operating system 
makes this area ideal for small utility 
programs. Consequently almost all 
utility programs published are written 
to run in this area. 

Now while this is no problem when 
each utility is used in isolation, it would 
(if ten be nice to combine some utilities 
into a tool set. The problem then 
becomes one of space and memory 
conflict. Because the chances are that 
the particular routines you would like 
to combine occupy the same area of 
store. 

Of course there would be no 
problem at all if the offending code 
could be relocated to a different part 
of memory: after all there is plenty of 
space available. However 6502 code is 
hardly ever relocatable. The reason 
being that because of the nature of the 
instruction set, it is extremely difficult 
to write relocatable code for anything 
but the simplest of programs However 
it is possible to post process a program 
and turn it into a code that, with a 
bit of run time processing, can be re- 
located to run in any part of memory. 
The utility presented here provides the 
tools to perform that processing 

How It Works 

The easiest way to explain how the 
relocatur works is through a simple 
example. Consider the following piece 
of source code: 
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Idx # 0 


bl 


Ida store h x 




beq f J 




jsr char out 




mx 

bne bl 


fl 


rts 



progr 
parts 
boun- 
differ 
that 
addre 
tifiec 
assen 
Th 
findir 
with 



store txt"this is a very trivial example" 
bytO j 
charout=$ffd2 

Assembled to memory locations 
ScOOO and S4c00 the above routine 
would appear as follows in a 
disassembly: 



in a t 

prog 

comp 

the n 

value 

progt 

by do 

as sen 

This 

of the 

thatt 

unlcs; 
O 

cesse 
conta 
to tl 



cOOO a2 


00 ldx 


# 0 


c002 bd 


(Je cQ Ida 


Sc00e,x 


c005 f0 


06 beq 


ScOOd 


c007 20 


d2ff jsr 


$ffd2 


eOOa e8 


inx 




eOOb dO 


f5 bne 


$c002 


cOOd 60 


rts 




cOOe 54 


byt 


S54 


cOOf 48 


etc for rest of string 


4c00 a2 


00 kfx 


# 0 


4c02 bd 


Oe 4c Ida 


$4c0e,x 


4c05 ft) 


06 beq 


S4c0d 


4c07 20 


d2ff jsr 


$ffd2 


4c0a e8 


inx 




4cob dO 


f5 bne 


£4c02 


4cOd 60 


rts 




4c0e 54 


byt 


$54 


4c0f 48 


etc 





Figu 
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If we consider the binary represen- 
tation of the two pieces of code it can 
be seen that the only bytes that are 
different arc those containing the high 
byte of the start address for the text 
string *store ! ; the relative branches will 
have the same offset values 5 the 
address for char out is the same in both 
cases and the low byte of the start 
address for store is the same because 
both routines are assembled to start 
at a page boundary. 

This establishes the first principle on 
which the relocator is built - when a 
program w assembled to two different 
parts of store, each starting at a page 
boundary, the only bytes that will 
differ are the high bytes of addresses 
that vary with the program start 
addres$ + And these bytes can be iden- 
tified by comparing two such 
assemblies. 

The relocator does just that, but on 
finding a difference it replaces the byte 
with a marker value and stores the 
offset value (actual value-start address) 
in a table appended to the end of the 
program. Before it can do the 
comparison the relocator has to decide 
the marker value, which must be a 
value that does not appear in the 
program being processed. It does so 
by doing an iteritive search on the first 
assembly until it finds an unused byte. 
This might seem to constrain the use 
of the utility, but tn practice programs 
that use all 256 possible values are rare 
unless they contain lots of graphics. 

Once the program has been pro- 
cessed the utility appends a file 
containing the user end of the relocator 
to the beginning of the: market 



Figure 1 
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program, and then saves out the whole 
package as one complete file. The 
overall memory requirement for 
producing a relocatable version of a 
4K utility is shown in Figure J t 

From Figure 1 the following con- 
straints can be deduced: 

(1) The lowest point in memory for 
the first (processed) assembly is $0800 
plus the length of the boot file which 
is fixed at $0200 bytes. 

(2) The second assembly must start 
above the first, although it is not 
necessary to allow space for the 
relocation data as The second assembly 
is only processed once and it does not 
matter if it is overwritten by the data 
table, 

(3) The end of assembly 2 must fall 
below SA0O0. 

This gives a limit to the size of a 
relocatable program of $9400/2 bytes 
i.e, approx which is more than 
enough for most utility programs. 

The relocating boot file simply 
does the reverse of the relocating pro- 
cessing: it prompts for the new start 
address and scans the program from 
start to finish for the marker bytes. 
If it finds a marker, it looks up the 
relevant offset in the relocation data, 
adds the high byte of the new address 
and pokes the result back into the 
program. 

When all the markers have been 
processed the program is booted to the 
start address and the user is prompted 
as to whether the program is to be 
executed. If the answer to the prompt 
is positive, control is passed to the first 
instruction of the program. Note that 
this is the final constraint on using this 
utility; the first instruction of the 
program must either be the run address 
or a jump to the real run address. If 
the user docs not want to run the 
program immediately, control is 
returned to the interpreter and the start 
address is displayed in decimal. 

Using the Utility 

There are really two sets of user 
instructions, one set for the pro- 
grammers producing relocatable 
programs with this tool, the other set 
for the end users. 

The user using a relocatable 
program is simplicity itself. The 
program formed by the relocator is a 
machine code program with a BASIC 
front end, so the program is loaded 
and run as you would a BASIC 



program. From then on all the 
required information is given on the 
screen. 

The user is supplied with the length 
of the program and asked to provide 
the new start address, which is done 
by over-typing the default address of 
SC0O0 and pressing return (note that 
the start address given must be such 
that the boot program is not over- 
written, i.e. the area S0800-S0 A00 must 
not be used). The program is relocated 
to that address and the user is then 
asked to indicate whether the program 
is to be started straight away. A 
negative response results in the start 
address being supplied as a decimal 
figure, an affirmative reply activates 
the program. 

The Programmer - to produce a 
relocatable version of a program 
follow these steps: 

•Load and relocate the utility as 
described above, but do not run the 
program, 

•Assemble two versions of the 
program to be processed according to 
the constaints identified above. 
•Now run the relocator by S YSing the 
start address. 

•From this point follow the instuctions 
given by the program, 
NB There is only limited error 
checking provided by the program, so 
ensure that disk drives, etc are 
connected and switched on, and there 
is sufficient room on the disk/ tape to 
receive the finished program. 

Finally by way of an example of 
the increased flexibility given by 
relocatable programs. Tve included 
(listing 2) a version of the public 
domain program 'Supermon 64 \ This 
version will relocate to anywhere in 
normal RAM so is really useful when 
developing machine code programs 
because you can squeeze it into any 
available 2K slot, 

Both the Relocator and Supermon 
are supplied as BASIC loaders and the 
following procedure should be 
observed: 



•Type in the listing. 

•Save before running. 

■Run the program which will convert 

the BASIC data back to machine code. 

•At the prompt, give a filename^ and 

at the following prompt specify tape 

of disk, 

•The program will be automatically 
saved and can then be tested. 

See listings on page 61 
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A 
Short 

Interlude 

We follow on from last month's 
explanation of how to use interrupts to 
carry out several tasks at once 
By Michael Tinker 



The routine presented this month 
is much more sophisticated and 
a lot easier to use particularly 
with utility interrupt programs. 

To refresh your memories (no pun 
intended), last month's program 
executed up to five interrupt routines 
stored in a short table. This enabled 
varying numbers of routines to be used 
at once. 

The mam shortcoming with the last 
program was that it was virtually 
essential to use a Machine Code 
monitor to add or remove routines 
from the table of interrupt routines. 
Therefore this month I have added a 
"wedge" into the CHARGET routine 
to enable the extra facilities to be 
added. 

These facilities are a list command 
which will list all the interrupt 
addresses being called, an add 
command to enable addresses to be 
added to the table and a remove 
command to enable easy removal of 
interrupt routine addresses in the tabic. 

How does it work? First allow me 
to give a quick explanation of what 
a wedge is. A wedge is a small routine 
placed iuto the operating system of the 
computer so that when a pre- 
determined action takes place the 
wedge will pass control to your own 
routine. 

In this routine I have placed the 
wedge into the CHARGET routine 
which is used to get a character from 
the input buffer when in direct mode 
or from a BASIC program when one 




is running. The wedge routine first 
checks that the computer is in direct 
mode then looks to see if the first 
character is the left arrow symbol. If 
it is, further checks are made to find 
out what the command is, 

For the commands 1 have chosen 
"A" for add, *R" for remove and "S* 
for table directory. The full commands 
Lire as follows: 

■ left arrow Ainterrupt # , address (in 
decimal) 

• left arrow R interrupt # 

* left arrow 

For example: left anwA2,l2288 will 
add the routine address 12288 into 
interrupt number two position in the 
interrupt table and the routine will 
then be called on every interrupt along 



with any further routines in the tabic. 

Notice that the system also stops 
the interrupts while it inserts the 
address into the table and restarts them 
afterwards. This will prevent a 
complete " lock up" while the address 
is only partly changed. 

One of the features of this 
improved system is that when using 
the Mikro Assembler program listing 
the size of the table can be easily 
changed. At the top of the listing is 
the constant called Maxint; this gives 
the maximum size of the interrupt 



To change the size all that you need 
to do is to change this one number 
before assembling the program. The 
assembler will then place the correct 
values into the remainder of the 
program. 

The start of the program has also 
been written so that it will place zeros 
into all of the table when called. Care 
must be taken however to ensure that 
any Machine Code placed after the 
routine does not get erased by this 
process. Don't forget the table array 
uses two bytes for each address so that, 
for example, an interrupt table five 
interrupts will take ten bytes of 
memory. 

There are further improvements to 
be made to this system, such as adding 
the interrupt commands to BASIC, 
this however goes beyond the scope 
of this article but the more enthusiastic 
among you may wish to try. 
See listings on page 61 
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I was impressed by the fact that Star have now 
produced a great looking little budget printer with a 
24 pin head. 

I was impressed by its excellent quality- the 
8 resident fonts available and its high density letter quality 
helped me produce a really professional ma'rlshot. 

I was impressed by the extremely swift draft elite speed 
of 170cpsand LQ elite at 57cps and the standard 7k buffer. 

I was impressed by the special push -tractor feature 
that allows the LC24-10 the lowest possible tear off and its 
ability to park J continuous paper and load single sheets 
automatically- so there's no need to remove the continuous 

I was impressed by the touch-button front control 
panel that makes using the printeran absolute dream. 

But most of all, I was particular/ impressed with myself. 

Because my Star LC2440 was so inexpensive 
and no other printer comes close for sheer quality and 
value-for-money. 




m 




StarMicranks. U.K. Ltd. 
Craven Hoy se r 40 Uxbridge Road, 
Earing, London W5 2BS. 
Telephone: 01*01800. 

COMPUTER PRINTERS sSZL^ud,,^. 




r 



Please tef I me haw the Star LC24-10 tan handle my printing needs. 
Name 



Company. 
Address _ 



Postcode. 

O r ju st call Bel i nda o n 0 1 -£40 



-Telephone. 
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Interrupt 



Fine tuning is the key to setting up a continuous music 

routine 



By Eric Doyle 



No game is complete without 
sound effects and music. The 
art of programming sound 
involves the impressive array of 
registers which forms the SID chip 
and, though ] did not intend to go into 
depth on this subject, a little 
understanding of the nature of the chip 
is essential. 

Sound effects are 'spot effects' 
which means that something occurring 
on the screen is accompanied by a 
synchronised sound. This is often 
better handled outside the interrupt 
system and music is the usual area ol 
interest for interrupt handling, 

A sound has several elements; 
pitch, loudness and shape. In reality, 
this is a complex relationship but on 
the SID chip complexity has to be 
created. The majority of programmers 
can never hope to reach the symphonic 
complexity of Rob Hubbard's work, 
but impressive sound can be produced 
with a modicum of knowledge and 
skillful editing. 

Each of the three voices of the SID 
can span seven octaves and the range 
is more akin to a violin than a piano. 
This is because a piano has fixed notes 
which cannot easily be altered (tuned). 
Play each successive note on a 
keyboard and the best result is still a 
series of steps, A violin can produce 
the same accepted range of notes which 
form the western concept of music but, 
by sliding a finger up and down the 
strings, a continuous rising or falling 
sound can be produced which includes 
frequencies that are not catered for in 
the accepted concept of scales of equal 
temperament. 

The SID is stepped but only in 
small increments which can tool the 
ear into believing that a continuous, 
rising note is being produced. For 



sound effects this is wonderful, but for 
music a certain degree of editing is 
necessary. 

In machine code programming, a 
look-up table based on Table 1 is faster 
than calculating the value of each 
note's frequency. All frequencies in the 
range have values greater than 255, or 
one byte. For this reason each voice 
has two locations for the pitch 
frequency - a low byte and high byte 
store. 

Beyond pure pitch a sound has a 
shape. Sharply press a key on the piano 
and a sudden noise is produced. It rises 
to full volume instantly and then dies 
away gradually, bang a table and the 
sound appears and disappears almost 
instantaneously, or draw a bow across 
a violin string and the note will 
gradually build up and fade. There are 
four elements which describe a sound 
shape to the SID: attack, decay 
sustain and release. Together thest, 
elements are known as the sound or 
ADSR envelope. 

Attack is the time taken for the 
sound to reach full volume. Decay, 
sustain and release are related and 
describe the way in which the sound 
dies away. Decay describes how 
quickly the sounded note falls away 
immediately after maximum volume is 
reached, sustain determines the time 
at which the release phase takes over 
from the decay and release is how 
quickly the note disappears. 
Effectively, decay and release are two 
parts of the same downward slope 
separated by the sustain plateau. 

For the piano, a short attack phase 
would be followed by a slow decay and 
a fast release, the banged table would 
have a fast attack followed by a fast 
decay and release, and the violin would 
have a s lo wer alt ack f ol lo w c d by a s lo w 



decay and moderately slow release. 
Most diagrams of the ADSR show 
sustain as a plateau but this is not 
always the case, Sustain determines 
how long the decay lasts before release 
takes over (Diag 1). 

Another aspect of sound shape is 
the waveform. This can be sawtooth, 
triangle or pulse, each name describing 
the oscilloscope trace which the wave 
produces. Sawtooth and triangle are 
also very descriptive of the sounds that 
they produce - sawtooth is a rasping 
sound and triangle gives a gentler, 
ringing tone. 

Pulse is more variable than the 
other two and is as near to a pure sine 
wave that the digital nature of the 
computer can produce. When using 
pulse a width has to be specified for 
the wave which determines the 
harmonic qualities of the sound. 

Getting Down To It 

Machine code is far more suited to 
music programming than Basic. On a 
keyboard notes are played 
simultaneously but the computer 
initiates one note at a time. A chord 
in Basic takes time to create and often 
sounds as though the notes were 
pressed in quick succession. This is 
similar to what occurs with code but 
the time delay is so short that the notes 
sound simultaneous. 

The First task in programming is 
to decide how to store the notes. In 
the program example, the method used 
is not the most efficient but it does 
show the principles to best advantage 
and gives a basis from which to work. 

A note consists of a pitch and a 
duration. To specify duration on the 
Commodore, the note length is based 
on the demi-semiquaver which has a 
duration of one cycle. This means that 
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the crotchet has a value of eight cycles. 
In the code this is directly expressed 
by the Dumber of repeats of the note 
in the data. Examine the low byte data 
for Voice I and these repetition s can 
be seen within the numerical values. 

Each note has a high and a low 
byte so there are two tables relating 
to each voice. 



Voice I 

$C000 - $C1 48 High frequency 
$C 1 50 - SC298 Low frequency 

Voice 2 

SC400 - SC548 High frequency 
SC550 - SC698 Low frequency 

Voice 3 

$C80D - SC948 High frequency 
$C9S0 - SCA98 Low frequency 



The spaces between the tables pairs are 


occupied by 


waveform values. 


$C2AO 


- SC3E8 Voice 1 


SC6A0 - 


SC7E8 Voice 2 


SCAAO 


- SCBE8 Voice 3 



The ADSR values and volume are 
constant throughout so the core 
routine starts with these at line 310 
of the assembly code. Most of the 
waveforms used by these ADSR values 
are triangular but Voice 2 uses a pulse 
occasionally and must have a pulse 
width set. This is also created at the 
beginning of the core at lines 450 to 
480. 

These values are constant and may 
be set outside the routine as long as 
any program running with the music 
does not access the relevant locations. 
Ideally the routine should store all of 
the SID values at the commencement 
of the interrupt, set the music 
parameters and replace them original 
values on leaving. 

Setting the sound frequencies and 
waveforms is done by a self-modifying 
program which increments the load 
location where the notes are found. 
Lines 490 to 660 relate to the fetch 
and poke locations for the pitch 



parameters and lines 790 to 960 
increment the relevant locations within 
this routine ready for the next 
interrupt. 

The interrupt must be able to 
repeat at the end of the tune. This 
means resetting all of the parameters 
for fetch commands. To do this, lines 
670 to 720 test the high byte val ues 
for Voice I to see if location SC298 
has been reached. If the test proves 
true then control is handed to the reset 
routine at 730 to 780 before returning 
from the interrupt. 

If the routine was now used as an 
interrupt, the music would rattle 
through at a high rate of knots, Some 
form of tempo control is needed. 

lines 250 to 300 cope with timing 
by aborting four out of five interrupt 
calls. A flag is set up at location 
SCCFF with a value of four, As each 
interrupt call is made, this flag is 
reduced by one, When the flag reaches 
zero it allows a full music interrupt 
to occur and resets the flag to its 
original value ready for another 
countdown. 

Lines 1 1 10 onwards sets up the 
interrupt in the normal wa>\ 
remembering to include the interrupt 
enabling structure at 970 - 980. 

Musical Chores 

The problem with music is that it is 
rhythmical. This means that timing is 
crucial and disk or tape access will 
totally halt the tune but the main 
enemy is accompanying interrupts, 

Chained interrupts can be used 
alongside the music routine but the 
effect on the music can be drastic. 
Interrupts for screen scrolling use long 
and short routines and care must be 



taken to allow for any delaying effects 
which these may cause. Raster linking 
can assist by further tying the routines 
down to reasonable lengths. 

The inhibit! ve length of the music 
data as presented in the example 
program would obviously use too 
much memory for most practical 
purposes. The contents can be greatly 
reduced if an indexing system is used. 

Set up a table of all the necessary 
frequency values and use a numbering 
system such as SO 1 , $08, $11 to indicate 
the lowest note on the table held for 
eight sixteenth notes (a crotchet) with 
a triangular waveform. The frequency 
values could then be found and poked 
to the relevant registers at the same 
time as the waveform. The duration 
can be stored in a location and 
decreased each time an interrupt is 
called until it reaches zero. Then the 
next value can be called up r 

Such a system requires quite a tot 
of work from the interrupt routine but 
does increase the flexibility of the 
program. 

The data can be pushed under a 
ROM, to free even more easily 
available RAM, if the relevant changes 
are made to location 1 on entering the 
interrupt and reset on leaving. 

Using the Example 

The example program can be tested 
by poking SCCC2 (52418) with ICC 
(204) and the next location with S10 
(16), Location SCC8C should then be 
poked with $60 (96) and then SYS 
52237 will run the tune once. 

When all is correct the changed 
values can be reset and SYS 52480 will 
run the interrupt. Tflg 



Table 1 



Note 0 I 

C 0I0C 0218 

C# 0HC 0238 

D 012D 025A 

D# 013E 027D 

E 015! 02A3 

F 0166 02CC 

F# 01 7B 02F6 

G 0191 0323 

Gfr 01A9 0353 

A 0IC3 0386 

AS 01DD 03BB 

B 01 FA 03F4 



Octave 



2 


3 


4 


0430 


0861 


10C3 


0470 


08E1 


1 1C3 


04 B4 


0968 


I2D1 


04FB 


09 F7 


13EF 


0547 


0A8F 


1 51 F 


0598 


OB30 


1660 


05ED 


08DA 


17B5 


0647 


0C8F 


19IE 


06 A 7 


0D4E 


JA9C 


070C 


0EI8 


1C3I 


0777 


0EEF 


1DDF 


07 E9 


0FD2 


1FA5 



5 


6 


7 


2JS7 


430F 


861E 


2386 


470C 


8EJ8 


25 A2 


4B45 


968B 


27DF 


4FBF 


9F7E 


2A3E 


547D 


A8FA 


2CCI 


5983 


B306 


2F6B 


5ED7 


BDAC 


323C 


6479 


C8F3 


3539 


6 A 73 


D4E6 


3863 


70C7 


E18F 


3BBE 


777C 


EEF8 


3F4B 


7E97 


FD2E 
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The world's most famous football 
game has a sequel. Football 
Manager caused me more 
bleary eyes and sleepless nights than 
any other game. Now it's all going to 
start afgajn. 

Much of the original game is still 
there, after atL why change a winning 
formula. You still manage your 
favourite team and you begin your 
reign at the fool of the fourth division, 
Nine skill levels decide the difficulty 
of the task that lies ahead and you 
must use your skill to pick the teams 
that will win you jfeague and cup glory 
und buy and sell -players to fill your 
squad and yoif-? still have to stand 
helpless on the' sidelines while the 
matches are plpyfd. 

The first tiling you 11 notice when 
you take overt He manage rs chair is 
that the played have changed. They 




Football 



Manager II 



V- 



are still rated for skill and fitness but 
the Peter Withes, Gary Shaws and 
Tony Morleys of the original have 
been replaced by Gary Lineker, lan 
Rush, Mark Hughes and Brian 
Robson, 

The fitness factor is now rated out 
of 100 and if a player's fitness drops 
below 50 he's injured and out for at 
least the next game, The team selection 
has now become more meaningful as 
you must select players to fill forward, 
mid fie Id and defensive positions. Since 
there are four positions in each (and 
of course, a goalkeeper) you cant fill 
them all which gives you scope to 
change the formation and man to man 
markings, 

You can also assign two substitutes 
to bring on at half time to fill any gaps 
exploited in the first half or open up 
play by bringing on a winger for a 
defender. 

In the original game the outcome 
of a match was decided in the 
difference in skill totals for various 
areas of the field but now the more 
realistic player vs player match results 



in more action and more control over 
the final result. For example even if 
the total of your three defenders is 
greater than the opposing attack; if you 
leave a skill 3 forward unmarked 
youVe asking for trouble. 

The games themselves consist of 
untimed highlights but instead of just 
a selection of set moves the players 
dribble, pass and cross the ball and 
shoot at a diving keeper. The action 
still played at a snailspace, after all 
this is no International Soccer but even 
slow action can get the adrenalin going 
in a crucial promotion or relegation 
battle. 

In between games you can alter the 
style of play by having extra passing 
practice and increase or decrease the 
height and length of the passes and 
determine whether your side is going 
to be short passing team like Liverpool 
or adopt the hit and hope style of 
Wimbledon and Watford. There's 
more to this than the style of play as 
long high balls from defence can 
bypass a weak defence and get the ball 
Straight to your fdrward line. 
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Foot hall Manager II is a tidier 
game as the program now tells you 
which of your players scored the goal 
including midfielders, money that you 
receive at the end of the season to 
bolster your failing bank account that 
you squandered on a third goalkeeper 
comes now in the form of shirt 
advertising deals. The deals that you're 
offered vary considerably and the 
number of deals depend on your 
management rating so if you're doing 
badly you should take the first deal 
offered because if you turn it down 
there might not be another. 

A longer 23 match season and two 
cups (FA and League) to play for will 
kuit Football Manager fans who will 
wallow in every game but may put off 
others who prefer less thought and 
faster action, T.R 
Toachiine: 

Title: Football Manager //. Supplier; 
Addictive Games (Prism leisure), 
Unit I, Baird Rofitk. Enfield, 
Middlesex. ENS 1SJ Tel: 01 -804 8100. 
Machine; ("64. Price: £9.99 (Ca) £14,99 
(Disk). 
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Now you can load and run files from a directory in a 
single key press with this basic utility 
By James Kliemt 



Normally after listing a 
directory, loading a file 
involved moving the cursor to 
the file name, typing LOAD, cursoring 
through the file name, typing either 
"8,1* or "8". spacing over the three- 
letter file description and finally 
pressing RETURN. File Extension 
permanently writes the load 
description to the end of any file you 
nominate. To load a file thereafter, you 
simply list the directory, cursor up to 
the file name and push SHTFT & 
RUN/ STOP. 

File Extension will work on a 
Commodore 64 or 128 in 40 or 80 
column modes. The program is in 
Basic, therefore there are no special 
instructions - just type it in and save 
it as you would a normal program. 

To use File Extension, load it and 
type RUN You will be asked to insert 
a disk and press RETURN. File 
Extension will then read the directory 
and print it to the screen. You can stop 
the directory at any time by pressing 
SPACE. If it is finished reading the 
directory or you have pressed SPACE, 
you will he taken to the main menu. 
Here you are presented with the 
current file name displayed in the top 
left hand corner of the screen and a 
list of options. Use cursor up and down 
to view other file names in the 
directory. Pressing HOME will take 
you to the first file name in the 
directory and SHIFT HOME will take 
you to the last. 

Once you have selected the file you 
wish, press the appropriate key. If you 
press 1, the computer will add ,8; to 
the end of the file name the load 
description for any basic file. Pressing 
2 adds ,8 t I to the Hie name - for binary 
or machine language files. Pressing 3 
will result in a : being added to the 
Hie name. This is for 128 files, 

A number of other options exist. 
Pressing the minus key will erase the 
current file, The (fr key allows you to 
access disk commands such as 
validate, new, etc. R lets you rename 
the current file and P will list the 
directory to the printer. Any time you 
wish to view the disk status, simply 
press S. Once you have completed 
operations on a disk, press SPACE to 
return you to the insert disk option. 

See listings on page 61 
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Constructing a 




We hope your typing fingers are in good shape as we 
launch into the next two programs in the FCL compiler 
series - the code generator and the assembler 

By Steve Carrie 



Although codegen may look 
rather complicated, its 
operation is very simple. It 
reads the .SFC file created by compile 
and generates an assembly-language 
source file , ASM. Codegen is able to 
recognise the operation codes in the 
pseudo code file and how many opcode 
bytes each should have. (These codes 
were listed last time.) It then uses a 
library of preset assembly-language 
lines to make up the output file. Some 
of these library routines simply make 
a call to the SYSL1B library, others 
are several lines long and perform data 
transfers between the system variables 
and other memory locations, 

Codegen is also responsible for 
making the program header to allow 
the final runtime file to be loaded and 
run as if it were a BASIC file. If you 
already have a disk-based assembler, 
you may not need to use the assemble 
program at all since it is easy enough 
to change the preset routines in 
codegen to suit your particular 
program. 

Most of the work done by codegen 



is performed in subroutines, the first 
section of the program simply 
diverting control as necessary. The first 
task is to read in the two data files 
containing symbol and string 
information (the ,SYM and .LTR 
files). These are entered into tables in 
a similar format to those in compile, 
The next task is to open the work files 
and generate the program header. This 
header contains the org directive for 
the assembler and this should be 
changed if the program is to be loaded 
at an address other than the default 
start of BASIC at 2049 ($0801). Next, 
the symbol and literal tables are 
processed. The tables are updated with 
information regarding the position of 
variables within the program. Codegen 
knows how much memory should be 
allocated to each type of variable and 
it also generates the literal strings in 
the correct format. Once this is done, 
work can then begin on the program 
itself. 

The code is read one line at a time 
and control is passed to the 
pseudocode processing subroutine 



which in turn passes control to the 
appropriate routine to generate the 
assembly source text. As you may 
recall s some codes require operands 
and each routine knows how many 
operands it needs and reads them as 
required, There are two distinct blocks 
of routines; those handling 
pseudocodes 0-33 and those handling 
codes 128 to 1 91 < The latter set of codes 
are the keywords. 

During code generation, the 
program keeps track of how many 
lines are being generated into the 
.ASM file. The only problem that may 
arise here is if the disk space becomes 
scarce, the process will abort. 

If, during code generation, a "Not 
Implemented" message appears, some 
illegal opcode has been found. This 
mav indicate an error in compile. 
WhV on the subject of the opcodes, 
you will need to add extra lines to 
codegen if you decide to extend the 
compiler system with new commands. 

The compile program should 
automatically load and run codegen 
for you (assuming the compilation was 



assi 

Fi 
In 



YOUR COMMODORE October 1988 

30 



PROGRAMMING 



error-free). When asked for the 
filename, you should enter exactly the 
same as you did for compile. 

Codegen will report the number of 
lines being generated as it processes 
the pseudocode file. Upon completion, 
codegen will load and run the FCL 
ASSEMBLE program. 

The only possible error is the "not 
implemented" message which indicates 
that an opcode was not recognised. 
This may mean one of two things: 

* there is an error in compile, or... 

* You have added new commands to 
compile without adding the 
necessary handlers to codegen, 



The Assembly Stage: 
ASSEMBLER 

Assemble is a very basic two-pass 
assembler written entirely in machine 
code and is presented here as a BASIC 
loader. It must be loaded and run as 
if it were a BASIC program only at 
the default BASIC start address of 
2049 (S080I). The reason for writing 
this program in machine code will be 
obvious when you run compile, 
BASIC would be very very slow... In 
order that the program loads at the 
correct address, you must ensure that 
it is constructed at 2049. Before you 
start typing in the BASIC loader 
execute the following command in 
direct mode. 

POKE 8192.0: POKE 44,32:NEW 

This moves the start of BASIC 
upwards in memory to 8192 decimal 
(S2000 hex). If you are entering the 
program in stages, make sure that you 
type this command every time 
BEFORE you start and make sure you 
haven t got EDIT installed? 

Since I have had considerable 
assembler-writing experience, I didn't 
really need to spend time working out 
the routines required and coded 
directly into machine code. Actually, 
the original version of this assembler 
was written on a PLUS/4, as was the 
original version of compile, and 
converted across to the 64, 

The next bit is a short user manual 
for the assembler which is entirly disk- 
based in its operation; i.e. there is no 
assemble-to-memory option available, 

FCL Assembler User Manual 

In the following document, boldface 
characters are used to represent valid 



assembler directives only. This 
program will switch the character set 
to lowercase mode and it should be 
noted that uppercase characters are 
only allowed in literal strings or 
comment lines. 

Getting Started 

The program should be loaded as 
would a normal BASIC program using 
the LOAD command, If you are using 
assemble as part of the FCL Compiler 
System, the codegen program will 
automatically load and run the 
program for you. 

The program file to be assembled 
should have extension ,ASM by 
default. The program will request 
input of the filename; you should only 
enter the first part of the name e.g. 
to assemble PROG 1, ASM you need 
only enter PROG1 when asked for the 
filename. The assembler will produce 
a file with extension EXE; e.g. for the 
above example, PROG 1, EXE. 

During assembly, information will 
be printed on the screen relating to 
the current program state. During 
PASS 1, no messages other than the 
pass message will be output unless an 
error occurs whereupon an error 
message is printed and assembly 
aborted. During PASS 2, the program 
will be listed as it it processed. Again, 
any errors will cause an error message 
to be output and the assembler will 
stop, 

On completion of a successful 
assembly, information relating to the 
start and end addresses of the program 
will be printed. The start address of 
the program is deemed to be the load 
address. Runtime .EXE files should be 
loaded using a specially written loader 
or use secondary address 1 in a BASIC 
LOAD command; e.g. LOAD 
"PROGl.EXE^I 



Directives 

There are seven directives valid 
this assembler; 



* org - 



byt - 



■ wor 



* eqz ■ 



■ eqa - 



assemble a byte value. 
May also be used to 
assemble a line of text 
delimited by single 
quotes O- 

assemble a word value 
(2 bytes) in 6502 lo-byte, 
hi-byte order. 
Equate leropage. 
Explicitly' define a 
symbol as type *byte*. 
Equate absolute. 
Explicitly define a 



* res - 



(full stop) 



symbol as type 'word'. 
Set code origin. Sets the 
assembly address and 
therefore the load 
address of the a 
assembled program. 
Reserve a block of 
memory. Memory bytes 
are initialised to zero. 
Define a symbol. May 
be followed by an 
equate or either byte or 
word type. If no equate a 
follows then the current 
assembly address is 
used; i.e. defines a line 
label rather than a 
symbol. 



Operators 

The assembler accepts normal 6502 
assembly language notation and 
addressing modes. The hash (#) 
denotes an immediate operand and the 
symbols < and > may be used to 
define lo-byte or hi-byte operations. 
A full list of operators is given below. 



Operator Action Example of Use 

lobyte Ida # < symbol 

hibyte Idx # > symbol 

+ add ldasymbol+1 

subtract Idx symbol-1 



> 



Numeric Types 

Only decimal and hexadecimal types 
are catered for. A hexadecimal number 
must be prefixed with a dollar or 
ampersand while a decimal number 
need no prefix at all. For example. 

$8000 as in Ida S80DQ means address 
8000 hex (32768) 

8000 as in Ida 8 OCHJ means address 
8000 decimal 

Error Messages 

Error messages may be printed out by 
the assembler during either pass I or 
pass 2. Errors during pass 1 are 
normally syntax-type errors where the 
programmer has misspelt a word or 
used an illegal character sequence. 
Errors during pass 2 include those of 
pass 1 and also symbol-type errors 
such as relative branch range errors. 

These error messages are listed in 
Fig L and are printed in either of two 
formats. During pass 1, the line in 
which the error occurred is printed and 
the error message is displayed below 
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it. During pass 2, the program is being 
listed anyway so only the error 
message is displayed. 

Assemble Error Messages 

Undefined symbol error - indicates 
that a symbol has been referenced but 
has not been defined using the 
directive (full stop). 
Redefined symbol error - indicates 
that a symbol has been declared twice 
or more times, 

Mnemonic not recognised - the 
mnemonic found was not a standard 
6502 type or assembler directive. 
Bad symbol error - means that a 
symbol was syntactically incorrect. 
Illegal Operand field - occurs when 
an operand is syntactically incorrect. 
Illegal Mnemonic field - indicates that 
a mnemonic was expected but 
something else was found instead. 
Missing operand error an operand 
was expected but was not found. 
Disk file error - file is missing or 
possibly the disk is faulty or full. 
Syntax error - this is a general 
message, possibly indicates a bad 
operator. 

Illegal quantity error - indicates that 



a numeric literal was out of range, i.e. 
too big. 

Illegal addressing made - indicates 
that you have tried to use an 
ins l ruction in an incorrect addressing 
mode. 

Not X or Y index - only X and Y 
index registers exist on the 6502. You 
have specified an incorrect index. 
Symbol table full - assembly cannot 
continue due to lack of symbol 
workspace, 

Branch range error - relative branch 
instructions have a range of -128 or 
+ 127 bytes, You have exceeded these 
limits. 

Example of an assembly 
language source program. 

1 0 ; Example program 

20 ; 

org ScOOO 
, border eqa Sd02Q 
.screen eqa border-* 1 



30 
40 
50 
60 
70 
SO 
90 



110 



.start Idx # 0 
stx border 
stx screen 
inc border 
r loopl inc screen 



120 Ida screen 
130 cmp#S0f 
140 bne loopl 
150 inc border 
160 stx screen 
170 Ida border 
180 cmp #15 
[90 bnc loopl 
200 .exit 
210 rts 

Note the use of the symbol declaration 
directive (full stop) and the 
combination of symbol label and 
instruction in line 110, Lines 200-210 
show how yon may place these on 
separate lines. Remember that the org 
directive not only sets the code origin, 
it also sets the file load address on the 
disk. This i$ important because the 
address defaults to $0000. Loading a 
file at this address will almost certainly 
crash the machine! 

So now you have EDIT, 
COMPILE, CODEGEN and 
ASSEMBLE. Next time I will present 
the final part of the system, the 
SYSL1B runtime library and some 
example programs will also be 
included. 

See listings on page 61 WS 



\ 

\ 



TRYING TO USE YOUR COMPUTER?. . 

y Q LI R 

COMMODORE 



% X 



CAN HELP, 



4r ^ 



■ * 



%i x 



% % %, ^ 




1* 



Send this form »ilh your rtmillanw in: 
i\FO\£T LTD., 5, River Park fixtaw, 
Hevkhamxted. Herti HP 4 IHL 
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Totichtine: 
Product: Netherworld. Supplier: 
Hewson, 56 B Milton Trading Estate 
Milton, Abmgdm Oxon OX 1 4 4RX> 
Machine: C64/128* Price: £7,99 
(£14.99 disk). 



I used to think chocolate milk was 
addictive! Netherworld is 
definitely a game to test your 
willpower as much as your joystick 
skills. I haven't been so hopelessly 
addicted to a game since Boulderdash 
(to which this game owes more than 
a passing resemblance). Jukka 
Tapanimaki may be testament to the 
programmers art in Finland, but this 
man is obviously in need of psychiatric 
help! 

Trapped in a fantasy world with 
nothing more than your multi-firing 
gyrosphere to protect you, the only 
way back to normality (?) h by battle 
and bribery, Acid s bubble-belching 
dragons are your worst enemy, but 
never forget that time is no friend 
either. Steer your ship around the 
maze, collecting diamonds and egg 
timers (the latter extends your time 
limit in your favour) until you have 
enough diamonds to bribe the 
guardians of the teleports into letting 
you proceed. Until then, you can only 
use the teleports for 4 locar trips, these 
being quite useful once youVe worked 
out where each one deposits you. 
Shooting acid bubbles can produce 
items that when collected, help you on 
your way, increase your score, or 
merely serve to hinder you. 

After succesfully completing level 
one, a devilishly tricky bonus round 
is your next task, although completion 
is not obligatory. By pushing moveable 
rocks into positions, the flying blob 
is directed into the converter grid a 
valuable extra life can be collected. 

Levels two and beyond are 
infinitely more difficult with the 
inclusion of Nasties' generators, alien 
eggs, moveable rocks and various 
other hinderances, 



Although the game play 
reminescent (to me, anyway) of 
Boulderdash (col lect-all-t he- 

diamond s-and-the-exit-before-the- 
clock-runs-out), the graphics belong to 
the age of Uridium (ultra-smooth, 
ultra-fast scrolling) and If) (imaginc- 

your-worst-enerny*s-worst- 
nightmare). Your gyrosphere responds 
well under joystick control, its 'natural' 
inertia took quite a bit of getting used 
to - a lot like Paradroid (I don t like 
drawing comparisons like this but 
sometimes it*s the only way!). 
Chancing the mystery bonus (after 
shooting acid bubbles) can provoke 
some weird results - your gyrosphere 
can suddenly respond back to front 
and upside down (inverting your 
joystick gets you out of this quite 
nicely) or you could lose control 
completely for a while. On the plus 
side, you could gain extra speed, a 
demon killer, or be able to knock out 
bricks. The latter two features are 
cumulative not to mention essential to 
solving the higher levels. 

Sound wise, the inter-game music 
narrowly escapes 'disgustingly bad* bur 
knocks spots off one or two Amiga 
soundtracks I could call to mind! 
Sound effects (muzee-speek 
ekwivelent = SOWNDEFX) are useful 
rather than tuneful - and so they 
should be. 

Well done Hews on (nice press do), 
more of the same please! This Finnish 
geezer is pretty hot stuff - the bonus 
round is probably worthy of a game 
on its own! It*s pretty rare for one of 
my reviews to have nothing but praise, 
so take a pat on the back all round. 
I only hope I can squeeze my meals 

in between attacks of Netherworld 

F.R. 
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256K SUPEROM EXPANDER 



J Mow ymi can select from any of 8 3SK EPROMs instant^. 
J G sockets ti? accwpt unto- 33K EFROM in eaoh, J On board operating system 
J Program your dwil EFJtfMe using a or 
SFMll pn^rsjiiBiar: 

J Ho need to have loads of cartridges just, 
make a selection from the Supcrom menu. 
_| Directory of utilities, on power up. 
j PuUy menu driraik aa pawar up. 
J Select any eM under software ecintrcls. 
J UnJque EFROM jDenerator f eafiure will take 
pur own pnjgrftniB - "basic or m/a and turn 
them into autostart; EFROMs, (EPROM burner 
required). 

J Accept* B7M/m38/SPB56 EFROMs 
_J On board unstoppable reset, 

only £29.99 



- no programs to load. 




CARTRIDGE 

J Unstoppable reset button. 

_| Resfltn even BOfaHBd il ufiatappahlfl n 
angrem 

J Add pokHE from magazines elc. 
J FUb In oartndge port, 
JSimptyph^iD. 

only £5*99 





1 6K EPROM 
BOARD 

J Switchable to configure la 3 * or 16K 
e>r off. 

J On board unstoppable reset. 
J MllrustrujSkmfl. 

only £8.99 



NOTCHER 

ijulakr/ arid easily doubJ&ytxir disk capacity 
J Uw both exte$ af yqur OjEks. 
J&mptotouse. 

_J "fates seconds. 

only £4-99 




DUPLIKATOR ~ 

□ Copies whale disk in one pass - onry 
one diro required! 

_i Males back-up copies In e^ht 
seconds'! 

j DijplilittDr is the festest, most 
efficient and easiest 1c use disk copying 
sryHtem ™r concelvwl 

□ Coraas complete with 266K on-bward 
ram and it's own operatjiig system - no 
software to load 

_J MsJjes multiple copies from one 
original. 

J Full disk wtfication during back-up 
pruGeis. 

□ Oopies standard software as well as 
amors 21 39 and upto 40 tracte. 

: j Pull disk error check in eight 
seoonds. 

' j Pul3 disk verify against ram in fifteen 
seconds. 

J A must for dubs- ueer groups etc. 
How else can vou copy over £50 disks 
and hour for Less than £100. 
j Comes complete with on/off swttch 
and reset butenn. 

□ Pitted In minutes - no eoldertcg 
usually required. 

only €89.99 




4 WAY KERN AL 
BOARD 

jTnialx^^mp^eoftlakBPnaliaitjiii' 
64 and accepts a 1GK or 32K replacement kemal 
grrmg Z or 4 different cperatin# systems. 

J Just nick the swi^h aupplLad to sebect 
between systems. 

J This is a carrier oarj - reacty to accept your 
awn chip. 

J Maw you can tew all your diflerent systems 
avail able atone tune. 

J Ml lMtruritiEHid. J fitted ta minutes. 
□ Board 

only £12.99 






DEEP SCAN BURST NIBBLElTlOTI 



most powerful disk nibbler available anywhere, at any pice! ft WQ$J 1 

_|flurfltHihhlar is aflsualrj a two part system. - i 'ininTn pirhrr mi i rnrnnfri nhh rn mnnnt ryflBfifm 
1S41/1570/1B71 to 64/1BB ( state (jypo), 

□ What gi-pes Bunt Nibbler its power? OmventionaJ uibblers ha 1 ^ to decode the data from the disk (sCs ^ E ^ ca: 
beiMB It can transfer Li using the serial bun - when nun atanCard deia is encoiintE?i=d they arfl ^tvttah Ln/ou 
Burst Nibbler transfers data asm OCR code via the parallel cabLe witbcit the neod «j deoadfl it so ytyjy truffani, 
gt> a perfect copy the origlnRl 

• Will nibble Lpto 41 traclss. • Copy a whole disk in undsr £ muiutas. * Ml insr-njutana. 

• Begular updates - we always ship the latest. • Rtted bi minutes - no soldering us'jaUy wquitb 

• Full cr 4 'jBcbE. # ?(□ iiHBd Id bqy partJM raJbLe LFj^nu haw Disk neaogn/DgLpliin et?. 

• GaMe has thrcu^hhiis exteLsion for other add ons. 

□ Whether to £hcrtt& E&aLHaek'BiB or Bnrat Nibbler? ft£t Hack'Em ia Tinbnatablp valve as an 
*'all roundffr" - with rubblors. 1 or 2 drive copy, Ibrmat. fue cony, 1571 copy etc. etc., m: dyui E JJBT 
mere genera] reqiurement perhaps PastHack'Eaj is for you. Burst Nihbler is a pure nibbler second to ' * ^ 
nnna, Cdr tbe pgasonH. stalEd 5o if it '5 juet makjnjg 5HM;lwa?6 you are interested in, there is iw other uallty cdidu 
pralucttobsMlt. ^rxmtwJ 



OMUT £24.99 COMPLETE 

SOFTWARE ONUT £ 1 2.99 



V 'fi ; 



CABLE ONLY £ 1 4.99 



ONI 




BURST NIBBLER 
PARAMETERS DISK 



_\ Burst Nihbler is th& mcfift pqwernjl disk oopier available - butthfire are stlfl a fow programe 
with very comphcatad protected, which makea it iniposBible to nibble copy. The Burst Nlhhler Rmd 
Hiek contasns routines to copy lmiMdual prcgraniE. 

J '.JfrHiL :n - nnjunction with Burst NibbSer 




awn the latent tu&i[y protected programs can 
be backed up. 

J The disk contains over 100 paraineiars 
LncJijKling many of the latest tittas. Many ef 
the titles can already be straight nibbled by 
buret mfbblffr - tutsan be used with the 
'■Super Serial Kibbler" program { supplied) by 
users with drives that win not support 
parallel copter cables euch as accelerate-]; 
Oceanic etc. 



jabnpletPiBe - Just nDeble Lbe diet j fl^^ J^ 
: r u2 1!:» iztdJ'jidLiHJ parameler for that i JOH Oil 
pre^ram and Ihe apedaJ nwtine wll r^rl il ff th 

a perfect wo rtsn|£opy " Snsoanecasa. 
will evBD. dfl-protect it! K thflU A 

JComesoompletewith^'Super Serial KorSEKp^ 
NtbbJe^ ,, ptrograiq for users who can^ %tfery backe 
parauel cofrief &unb ae Burst Wlbbler to W j 
drive (IkiaLeL-aU;:: OcjHanir ntr, i , nm«' 
as Buret HLbbkrbut when used in nnpfrtoadtt 
conjunction w^parajnetert r 

JReiDemoer - thisdiskmtiynflmBaMamLj^fDTBurstTO 

ever 00% pf Software, ftuc fcr thosa whe- want ewafything this is it. Abo for none Burst Nlbblsr owrfalto your ow 
you get a "Super Serial Nibbler" which to^sthflr wttii tae parameters is a powerful utility i - wfthaut 

COMPLETE PH06SAM DISK * 1 AVAILABLE HOW ONLY € 1 2 

liquet: 

TOOLKIT fv urn 

The lltiniAte disk toolldi fcr the IS40/1541 MM wm* *n pi 

E VERS1 




: 



J A disk tttiUol Se an absolute muEi br the esrious 

disk hacker Tbollrit IV has more features than meet 
fcrlesft. 

JD1SKDOCT0RVB - Head and write any track 
and sector inrJuding extra and renumbered 
tracks. Repair damaged sectors, link underneath 
read errore.. 

J HKADER/W EDITOR - Datodee and 
displays ALL ImadBr infbrmaton lnctudia| eCf 
hrra-s an.d header gap. Rewrite the entire header 
and headRr |ap, Renumber sectors. AIsd edit &nj 
sector tall gap. 

JD]3KL1X)K - Sortmrector^.Bftawrkwt 
flies Display me start /a nd addresses, 
DisassembJe any CUe prc^ram direotly from the 
cMt to 3CELKEH or PRINTER inrtfudlng 
imdDflumenJted oouDdEE. Kdlt Bam. Much much 
in rue. 




J FILE COMaCTOR - Dan compu^t roacc^K VEM 
pK^raanabr up to 50%, Saves disk spacei 
CompacSed programs run as normal. 

_J ft&T DISK COPY - Oopy an enure dM 
Z minutes er less using aln^s 1541. 

_J HAirr file OOFY - Seleciivs flk Mpy i 
at up to fitlmcs normal Epaed. 

_|FDmHTRR - 10 second rbrmat .an BEt^%lWl 

dutor format any uidrpiolual track or nalf^m 
0to4]. Redefine any of M parsanjetere to oci^ 
or recreate imlq.ue disk formats. 

J ERROR EDIT - ^uSc^y And and iwsnJ^™ ^ 
read ePTDre iunluduis" ejtra and renumbefiJ«i type ramu 
tracks or ssetors and half tracikp. fpoTn 0 tofltL 
Even recreates data under erwre and aDm^gj^ n 
bo redefine aiiy nei^gaary parameters. tfldofit 

onlt £9.99 



ill com roan 
ith uiEtru 



ta: 1 

nd 
ctiL- 




c^onio 



TURBO 



LER 



iWe tnooMuwtttifl 
sdtneyaxe-De&t. 
uctkinf!. 

\g usually required 
netc. 

iueas an 

!,, gc "f jru MV£ a 
Ifctdsr second » 
es&nc other 



14.99 



r 



3 SLOT 
OTHERBOARD 

ireir and tear on your 
n Art 

jfcfflpUSiartrirtges. J Onboard safely ftme. 
3^-"j* in/cut mi? alot. J Tf^h grafts PCB. 

only £16.99 

DATA 
RECORDER 

0[HEifflj«kLl% <Mtnpd£jblB data recorder 
flffllftd. j Suitable for 64/128. 

J Send new for quick flehwry. 

oniy £24.99 



=L dt^lc the ilEt 
gasritH for that 




, few p rc^TAT ■• 

CART© 

ion cm m8K or SEE 

laiitratoe wil] pn^^ig art ^ —tom Uta 

r - Id seme cases j * 

tM then arts lifc& ROMf 

ii "Super Serial w ^ pseudo BOH. 

iimm wIlo can't fitjpubarf baciKi m Ja& up to 6 years { llUUum 
; Burst NibWer to t 
uaulr, etc), t nct&a 
(hennaed b 
cetera ita formula 



II 




ttajm^tapftfl 
Buret HlhbJer 
il utility. 

£12 



medlaLspac* 
ie Dunnal. 

^ an Badre disk in 

Hi 

nr.d Sonnsi an a 
yal track or half 
i parameters to o 



[p^ faad the prograna jwu. rftjuir* Lherj 
the swutcb. trw uulrsige can then be 
Jut Htea ROM carlpiOfh. 

jgut own carlriclfRH including autostart 
- without an EPftCH burner 

bt BWltcned an dt ofT board software. 

2 steepen f^r special ;jr.*: p inoi:nf 
UH. 

wrsrai has 4 x pages. 

Some taowledfl* of M/C in lielsrful - but full 
^KtHoi are prcrjjed. 

w version C 1 4.99 
k version £29.99 



y f.pi sjid n=c 
a and rflnuidlMred 
tracks from 0 to 41 
■ Errnra and afluw£ 
parajUitms. 

9,99 




jour Smart (kit into a 3SK RAW/disk. 
of Instant ajnra&i am for fiWprcgrams. 
l/aws instantly. 

fypa cam&wdB: load, saws, directory, 
data retained when Hxmputar In 

wmmiid oiuur £9.99 



CENTRONICS PRINTER 
LEAD 

i GarnifHii jtur OS*/] S3 m a full sis* Centrales. 
Paralial ftlntei 

i !U Jkihifr Tur I.C31 with AeLcq Rsplay IV « Flzial 
Cartrtjdfcjul 

■ works witt aoy Softp^/ Graph Ira ji&ifc^ 
thathaa paralil rLri\n;r ^wawljuiitrizi • 'ills 
indudre izinj 1 popular wunijirTKyfisBrr;. 
datataaas.HC. 
i ibp quality oannacdana - riNheui n.iM? 1 5m Lantf 



omutC 12.99 



^WE^m ROM If 

fttfbq Bom II is a replacement for 
the actual TsehmI inside 64. 
It presides superfrst had/urn 

U Loads, meet prisgranis at 5-6 tames normal 

HpRBCt. 

LJ Saves at 5-6 times nnrnial 

J [uiprarod DO$ support incbjdlllg 10 sac forma* 

LJ Fro$p^ninwd function, teya:- load, directory, 
old. eta. 

J iteturn to nnrmaJ krnal ai fb'cfc (if a .Twitch. 
□ PGOpy - 250 bkw* file copier 
JFI£W> - apecial I/O loader. 
J PIub ]ot£ mors. 

J lltJtoJ in uiinLrt^R. - no soldjerLu£ uauanv 
required. ( Ou eorda fi4'a thpoid ROM may have 
to ba dnciid er^d ). ON |y £ f 4 ,99 




BLAZING RADDLES 

A cdmplete lj|htpen/gi«pkics iUnstiator package. 

LJ A ftiHy scon/iafejiu driron graphics pacta^a of a calibre which should coet murJi mure. 
_J CtutiulHtfl with a fibre optical k#itpan ajKbam fhr jku point aceujacy 
Ll Mufei feature aoftwara includiji^- 

m Etaji^a of hruahea # Alrlsniflh • Hedai^ # Olrtde • Rubbftrbandiitf # lines • Irefrhaud 

# ^oom nwda * Printer (Sump ♦ Load/save • Advanced oolour mlitn| « dubtBOO hose!! 

• {Jut »n<l paste aUcws ssloapu&; , winrirTwg/pxjuire6to be saved ta/fpnen tape/dlfit 

□ Blazing aMlRE wiP also wk vflth Qiaj^y aLnar in jhj& devices ^cJudin^: Jqysn'cfcg, Ukw, Graphjce 
TkblRta. TracibalJ etc. 

_J Plcttifes can be aaved from Action Eepla^' and edited with Biasing FaddW. 

Complete Blading IMdles I^htpan ONLY C3E4.99 
Blaang feddles available eeparal^y foi" £ 1 2*99 

GRAPHICS SUPPORT 
UTILITIES DISKS 

9 Afajge of utilities to make the meit of ytrai W|h res pictures created with 
populaj graphics ntllltlts or caftared villi Artlea Replays unique picture 





• SLIDE SHOW 

9 View >Mijr niv^iriu.: :Kjn.!trnF :n a .£^cte slic-w type 

• Mtfre Ittim a-ir^jn Li :-?rrMjn kayboard oc ):>7vrt>ii 
i oriLn.il # Verjf &iE-T to LiW 

• BLOW UP™ 

• A unlqis .iLiliL_v lo albw j 1 ™ to take any part oJ jbup 
jiiirturr; and 'blow K up" to f -ill mvtm fii?*- 

• Erren flllfi ijin bcrdijr wrtJi poMiarfu! apnte aandlin^ 
imjiuiiaws. • easy to iiae - i:imri> mrTwkb 

• An HtereEKLug liil ty 



• SPRITE EDITOR 

• •'■ 'smplate sprite editor hfilj*; ytiy tTiraJjc or *drt spntos, 
B Ml oafcuf Aibjfivf • Animate to vsw movflmaatfl. 

• ArrLkri Bc^aj an capture/lnsam appltM *itli ;nij 
f^tfrani this editee is a permit wim^niur 

• MESSAGE MAKER 

• Takea y.*ir lk^.ur-i« mircfm crested with a grap^iiiK 
$ickn4ri rr captur&d with acb^'i ru|:4;iy :liiiJ Limsit 3ito 

a KroJllnf &:rw;r; r-^;^ wmpjeto wrtli miiBl^. 

• fyrKl s^reenB "ja ^wjr tnfirjdL wiL!i miL-iin and lert 
QBraUm • !Umtikr l«A«ttvr - atay Causa. 

• n-mioc muEE. # An ai^rjr^ uJliLy 

• nnlahed scpwrii; mVlihJ qjnrc 



Complete disk with all four utilities 
ONLY £12.99 



ROBOTEK 64 

Q flobctek 64 Is a compwhanaivs harrlware/ 
software padia^ whicl) enables yeu to ccmnart 
jraur 64/136 1e the OulaldB wnr Id 

U i ot^putGhaririela - each with waboanl ralajy 

Q 4 inp?rt channel* - *aeh fully buffered TH 
leve] seufiiiifi. 

U Anaiqgue Input with fuli B M oonTer&ic-n. 



Modal & Bobot Control made easy = 

_J Ihics injwt for vwes cwitreL 

□ Seftwara faaliires; -test, mete/analogue 
maasyreinent/VDiis Bjti?ate/(il|llalraa(kiute4a. 

Jj EicfllteMTOlutf ONUT €39*99 

including haMw^/softvraje/ 
mie 0tc. (State tape or disk) 




DIGITAL SOUND 
SAMPLER 

J the iww a^npter allows ywi to rexird u\y 
@Qimd d^teahy into mammy and then replay it 
with artKindd£i£ effects. 

J Plajhack ferw^rna/har-lnrardfi with echo/ 
rFfflrti/ring modulation ete. 

_J Now wltii full eaund editing: module to produce 
strtntandiry? eflecto. 

□ Ml 8 hit D to Aand ADCtWElTCrBHEL. 

J MIDI rnrnnatibie With Sultaolfi In-terJao-. 
(I.e. Dalai unit fhr £.29 99. see ad), 

_j : Jvf Rffz&B menu lndudes real time diapisay 
ei waveforms. 

J Une in/inic HL/llne out./lfe*]hack eancnala 

_J fewurnil aflguenfler with edi&ntf featurea. 

LJ UaA/ am sample. 

J Up to 8 samples in mprcwry nt one time. 

J lane ur disk ( please state). 

LJ Complete eoftware/nartwarQ padafle £#9.99 
J Corn-Drum software ic availabJa ^paralary ai 
£9,99 to tufn jwjt Sampler Q Into a Com-Druan 
system as wuU aa a sampling system. 




COM-DRUM 



m^M Drum Sjstem 

□ Now jdu can turn .vcair oampirier btoadktitaL 
flrum system. _| Hardware/aoftware jjacka^. 

J R d^itaJ drum sounde In mennary at on* time. 

LJ Oemplate with. 3 dnup lritn 

J Kaal drum ammdn - not Gyftthjaaiand. 

_J nrflate superb drum rhylfams wich real and 
step time. J Full rfEtjnfi.i j Menu driwn. 

J Output to M-flOT thraugji tvspflftiBr. 

LJ 1 rtad/B8i? ractrties, j BtEtS t&p& 

ONUT £29.99 or disk) 
COM-DRUM EDITOR 

: J £4 drum sounds euppUsd <m disk tn enable 
you to «Htstruct ^pjt own drum kft. 

□ Re-arrange sounds auppbwl with a tom-Drum 
ta make new tots. 

Q WlUi sound aamplsp liardware jn^u can raoord 
yrcir awn Irita _J Lad/aas? iscittttefl. 

oMiy £4.99 diskouy 



MIDI 64 

A Full Midi Interface for the 
64/123 it ■ realistic price 

J MIDI in. J MIDI thru. □ Zl lfl]>] out. 
J Compatible with moat leading software 
package mcJudln^: 25aQ, JMS, Artyanoed Muflie 
Sjpslem, Jareth, Stelnhtirg etc. 

owlt £29.99 




Ronio 




□ NEW CLONEMASTER ™ 

□ Ita most eflfccttra Up to **p« bwsk*iip ln«d ani»l«* 

• Makes perfect backups of your • Requires access to two CBM 
tapes easily and effectively!! compatible data recorders 

• No user knowledge at all needei • Simply press £ Play ? on one 

• On board TTL logic circuitry 
actaa% shapes the program and 
sends a perfect signal to the record 



recorder and press J Record 1 on the 
other - that's it! 

• You can even make a t&ckup 



eas&ette - producing a copy bettor W Me you are loading the program. 



• This is a total hardware solution 
- no programs to load - She 
results are stuxining! 



than the original in many cases. 

• L.B.D. indicator shows when 
data is being transferred to avoid 
excessive lape winding. 

• Wor ks with almost any pr?>gram 
including multi-loaders, turbos and 
even veiy unusual type turbos. 

ONLY £9.99 

• Datasettes we available for €24.99 (see otiwt pages) 





BLUE CHIP DRIVE * nitcm/im «gMUi. 



_j ft lLat a top ipaJiV drlvB at * wnftitta 
prte. 

j ajpnf atmilDe caw 

RdarnaJ powifir ijuppty fur one* 

j rtr«t drtra mntn?. 
_j Supctod pniflplflte witiuJl raMaa 
- ooiWfffltobqF. 

ULTRA 
CRUNCHER 

* TbiltinlUcirtrUjfltaHl 

;j Mora prr^riBis tor dtet 
eartrtflfle. 

□ Fast toJ^li^/caTiiifl pmiinaa - 
wofkfl wttliDiKl>eni£D. 

J C&d mo IVuthw oompwi. AJl 111 (Lies! 

□ 360 Mock fils oepy Ibnrtkm. 

j PUD DOS wfport iDDhidmS lb*t format 

OMIT £12.99 

Board for raJj £7- TO 



"J ThiP drtw & upw protaUy tliB muet ocimpatrtilB drive available ?nf Uw 
ttmnwdflre Uuw » toan *v*n CimuDnixn3 ue ' Uuaii mare « 
thMrtQiflPaiHlliricrmpfitftlBe Id But wb haw t*6n unatok » r.nd a 
pn^flm melirfinj flu latest mat wmiki «rt timn of Pksa J 

MVBHiltalDDklilsnlHN r- tMftbt2»b*st. 
ONLY 

(n yon rtfnin «mri*i Mirtfy idd IB, 00). 



FAST HACK EM ™ 

1643 HICbter CfafyidukiJi E mirjjus 



a 



j iWa Hitter - i^BDon^rt protected di^ia 3 miauttfl 
" j ftjf— fa* ftfe frpy - Oniwr stocauu. Really. 
: j Qopw irtiD Fat ttack-i. 

jSiiEBrfWtOopy ■ Errtart dlflt la RMOWtovttm^ 

I FSuf: un™ -TijamfltePs" nrofe. TbAw filra "Douei" flu? wire bsavUy 
protoefcri programs with & peranwtw fcf a partlnilv araod w evrm als^te 

□ IfaottMt pntet is fish ifl»d M foudiir"lt tfcis grin 



□ ROBOTARM 

- S Axis Movement 

— Full Function 

• Explore the f&eclnating &cS&noe of Robotics 
With Hub full feature ftoteot Arm. 

• Human ISke deiterity - with 5 Ana of 
movement ft is so versatile Et can manip- 
ulate small obj&ctfl with amazing ability. 

• Easily controlled using & Joystjote ( W 
9 pin type) or connect to your oMoputtr 
wtth our Interface + Software to &fe 
CDmputflr/Robotic contraS (pee IntBPface 
oiler) 

• Comes with AnceflSOriflB incli>dlii| 'Finger' 
Jaws, Magnetic Attachment, Shorel Scoop, 
4 sUbiMng Suctson Base I^b. eta. 

• usee 4 HP^ batteries (not supftfied) to 
power motor raouement eo uses do cocn- 
p^t&r power: 

• Self contained, readj to us* CftE^pt batts, 
)oysllcka). 

only £49.99 

□ INTERFACE OFFER 

• Unique Softaare/HardwOT packa^ to 
allow jou to interface yw oomputar with 
the Rofaotarm 

• Than mode allows yw. to store and then 
repeat movement aaQuunces. 

• Vary easy to use. 

• This Interfcce is not needed to use the 
Bobotarm but snterfaang with your 
computer h&fi great poEsifflttea 

only £24.99 
complete with uwm, 



EPROMMER 64™ 

j jttp qusidtf. eeej lntBtirW-iM pr:$r.mm\yi (nr the 
MrM^r77iif*-'c«diie.->3rffr^ occylnfi KWiOHfi eunplKrt/ 

nS 

J tfil prt*ran Wi. ™. SratUH aoi tnipt 12.3. 
21 ot 25 HOT* 

J HJa lEte iwr pufl fiff mixanim utmpvil/ility mil. 

tanM^/^vBKsa Bwfi Etc. 

j prixt TeakE* flywm all ftiTiCtkrw Exnrarri LHOfiJllr-f! 

^1^BTO^ diaet'MWT^ 

J ¥k KjvfcintBii" H IS the mori- ccfliprflhxinurv-. 

mRft IHfifidiy anil ban wJUft Tot miney jm^graniniKr 
avails fur LtH 64/]% 

|ievrkpffl«lttfe*iin. wiflMna! fTrrtizKkfa or Inrlnetl iu.y 
ETflOK t*« project 

ONLY £39.99 COMPLETE 




DISKS/STORAGE 
BOXES (Lockable) 




For S 1 ^ 

J DD 90 Jimir* ufto 50 
J DU100 Tujlild up Id tOQ 

For J 1 ^ 

j DO -10 haJds iiirifl 40 

J HO SO hnMa ui4fi ffl 

Dfskettn 

J 4^" D6.»nn 



ONLY £8.99 

ONLY 

QNlf €9.OT 
OMLT f £4.00 Htft 

ON LY €49 .00 fir * 



€MWr£9*99 iWfREE 



ALL ORDERS NOHMALU DESWGHED WITHIH 48 HBS 

HOW TO ORDER 



BY PHONE 

07BS V44707 
34 hr Credit Card Lliifl 



BY POST 




Sand chequ^s/POE maiSe 
payabte to k Datel Kiflctrtitoca 



G7&a 744293 



UK ORDERS POST FWE 
EUROPE ADD SI 
OVERSEAS ADD *3 




ELEce^onica 

BJfflEL ELECTRONICS IffD,, FENTON IBDUSTBIAL ESTATE, 
GOVAN ROAD, FENTON, STOKE-ON-TRENTj EN&LANJ. 

TECHNICAL ONLY I 
076R 744324 



SALES ONLY 
0788 744707 



C 64 PROGRAMMING HC^ 




Has there ever been a time when you've been so 
absorbed with programming your 64 that you've been 
totally unaware of the world outside? If so then help is 
at hand with this routine. Just type in A larm and you 11 
never miss the start of your favourite telly program 
again or even worse last orders at the Dog and Fox 

By Nick Gregory 



Alarm turns the 64 into a digital 
alarm dock while still allowing 
you to use the computer 
normally. The program works on 
interrupts, checking every i/ w th of a 
second to see what time it is and 
whether or not its time to sound an 
alarm. There are four ways to use 
Alarm which 1 will demonstrate with 
examples: 



This turns off the Alarm routine and 
returns the C64 to normal. 



SYS 49152;'P080D'\ "PI 045" "LAST 
ORDERS NOW" 



SYS 49152 



This sets the actual time to 8 o'clock 
pm and the alarm to 10.45pm r When 
10,45 is reached then the message 
"LAST ORDERS NOW" will be 
flashed in the top left hand of the 



screen, The message will be flashed on 
the screen until you use the first 
command (or RUN/ STOP and 
RESTORE) to turn it off. You can 
set the time or alarm to am by using 
an ' A* rather than 4 P' in the time string. 
For example "AHXXTis 10 o'clock am. 
The time strings must start with 
either an 'A' or a T' otherwise you 
will get a syntax error and they must 
contain the time in the format HHMM 
within the natural ranges otherwise 
you will get an illegal quantity error. 
The message can be anything you want 
up to 26 characters but it shouldn't 
contain control codes or cursor 
controls, just ordinary printable 
characters. Again if you exceed 26 
characters you will get an illegal 
quantity error 



SYS 49152, "PO800'\ "P1045" "LAST 
ORDERS NOW",! 



This is exactly the same as the example 
above except that the time will be 
continually displayed in the top right 
hand of the screen. The time is printed 
in hours, minutes and seconds though 
you can not set the time to seconds. 
An 'A* or a T* is also displayed to 
tell you if it's am or pm. if the final 
value in this example is greater than 
one you will get an illegal quantity 
error, if it is zero then the command 
is the same as in the last example: 



SYS 49152, "A0000" "A0010" "TEN 
MINUTES ARE UP" 



This example shows how you can use 
Alarm to time specific periods. The 
alarm will go off in ten minutes time. 
It doesn't matter in this case if you 
use am or pm but the routine expects 
one or the other. Putting a 1 as the 
final value (as in the last example) will 
display the clock continually. 

Before you set the times you should 
know how the clock works. The clock 
will tick away from A 1200 to PI 200; 
there are no A0010 except as IVe just 
described above. For example, five 
minutes past mid -day is wri tten as 
PI 205 and five minutes to mid-day as 
A 1155. Likewise five minutes past 
midnight will be A J 205. 

As Alarm is an interrupt routine 
you should be extra careful when typing 
it in because the 64 will most certainly 
hang up on you if you've made a 
mistake ajid remember the golden rule- 
SAVE BE FOR t-: VOL 1 RUN. 

See listings on page 61 
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Hires/ 
Multicolour 

Plotter 



iflce your horizontal resolution to combine 
multicolour and high resolution mode 
By Daniel Ansari 




t 

I 



T^Tone of the plot routines that 
l^kl 1 have so far seen in magazines 
X ^ were intended for use by the 
machine code programmer, neither 
were they able to be used in 
multicolour mode as well as hires 
mode, Multicolour mode is a nice 
feature of the Commodore 64, 
allowing up to four different colours 
to be used in a single character square, 
unlike the two colours in high 
resolution mode. There is, although, 
a sacrifice in horizontal resolution, 
which is halved to 160 pixels. 

The routines available plot/ unp lot 
points, test them, draw/ undraw boxes 
of any size and shape, clear the hires 
screen, enter hires mode, enter text 
mode, colour the whole screen, and 
load and save screens. 

When used from Basic, the only 
POKE command needed is to tell the 
routine whether you wish to use hires 
mode, or multicolour mode. All the 
other instructions from now on are 
simple SYSs, with the parameters 
separated by commas. I have 
eliminated the need for several POKE 
instructions as well as an SYS S when 
one SYS and no POKEs greatly 



POKE 254,m 
SYS49152,x s y s c,b 



JSR 49193 



SYS 49340.x, y 



JSR 49378 



49634 ! x,y,w,h,c,b 



Sets the mode, where m is 0 or 1 for hires or multi- 
colour mode respectively. 

Turns a point, of co-ordinates (x,y), on or off. x is a 
number from 0-319, y a number from 0-199, and c the 
point colour; in multicolour mode it is a number from 
0-15; in hires mode it is a number from 0-255 calculated 
by 16* point colour (0-15)+ background colour (0-15) 
b is the brush; in hires mode 1 or 0 for on or off; in 
multicolour mode 0 for off, or brush number 1-3. 
The machine code version of the above. Before using 
this instruction, store x in locations 50177-8 in the order 
LSB, MSB t and store y in 50179. c and b should be 
put in locations 50183 and 501 84. 
Tests a point of co-ordinates (x,y). The number in 
location 50192 is 0 if the point is off, and greater than 
0 if it is on. In hires mode, the number in 50193 gives 
the point colour and background colour together. The 
point colour is calculated by lNT(n/ 16), where n is the 
number. The background colour is n-lNT(n/ 16)* 16 and 
can be calculated even if the point is off, In multicolour 
mode location 50193 contains the point colour (0-15), 
Tests a point. Only x and y are needed in locations 50177- 
9. L 

Draws/ erases a box of top left co-ordinates (x t y) where 
w is the width (0- 319-x) and h is the height (0- 199- 
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simplify the task of creating graphics, 
and also make the process 
considerably faster. 

From machine code, this is a little 
more complex. It is not possible to 
enter parameters separated by commas 
in this language, even though it is much 
faster. The values for the parameters 
must be POKEd into certain locations 
which are described later on. Every 
effort has been made to keep these 
locations down to an easily memorable 
level. 

The demonstration program 
illustrates the capabilities of 
multicolour graphics reasonably well, 
but II leave it up to you to create 
your own masterpieces. If you do not 
have an assembler, then type in the 
Basic loader program. Dont worry if 
you make any mistakes - the program 
will tell you exactly where to find them. 

When you have run your Basic 
loader program successfully, type in 
the memory save program and the plot 
routine will be saved to tape or disk. 

The instructions to use are as 
follows, with SYS as the Basic 
instruction and JSR as the machine 
code (assembly language) instruction: 



JSR 49675 

SYS/ JSR 49867 
SYS/JSR 49897 

SYS, 1 JSR 49926 
SYS 4995l 5 s,t 



JSR 49974 
SYS 50005,d 



JSR 50019 
SYS 5012M 

JSR 50142 



The m/c box instruction, where w is held in 50180-1 

and h is held in 50182. 

Clears the hires/ multico tour screen at 8192. 

Enters hires/multicolour mode, depending on the 

contents of location 254. 

Enters text mode. 

Sets screen and border colours, where s is the screen 
colour, and t is the border colour, In multicolour mode 
each parameter ranges from 0-15; in hires mode s is a 
number from 0-255, calculated by 16* point 
colour+background colour (the colour$ of all the points 
on the hires screen can be changed with this instruction); 
t is a number from 0-15, 

Before using this instruction, load the x register with 
U and location 253 with s, 

Saves the hires/ multicolour screen with device number 
d. d can be 1 or 8, for tape or disk. This instruction 
can only be used in program mode; this is because if 
a screen is saved in immediate mode it becomes corrupted 
as you type in the command, 

The m/c save instruction. Load the x register with d. 
Loads the screen. Please note that the screen can be 
loaded while still in text mode. 

Loads the screen from m/c. Load the x register with 
d before calling this routine As with the save routine, 
this has to be used in program mode, 



See listings an page 61 
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COMPUTERS 

Amiga 200Q - 1Qfl4 Colour Monitor 

Am.oa ?m PC/XT Bridgebrjartf - 5.25 : Drive 

A /nig* 500 

Amiga 500 + Commodore i □ B 4 Ooioiii MQrt 
;rtng B 500 t Phil ips 6B33 $c»reo Colour Mon 
LomirirjcJore 12fiH OKkkj|j . 
Commodore 1 2B * C2N Cassishe . . . . . '. . ,' 
ComrT*odt>rgi 64C Olympic Pack , . . t . \ * " •„" " u " " 

PRINTERS 

Citizen 1?Q0 Parallel or Commodore . . . 

Slar LC-1D Parallel or Comnw>d(j*v "" 

Star LC-iQ PaiMllei c f Cumrnodofe Colour 
Star LC24-10 24 pin Mul(l-r<ins ITD/S^cps 
Climate 2<? T^1 & MuJti-cotaur Graphs for Amiga 

MONITORS 

CornmoODra 1064 Colour Monitor inc read 
Phi pa B033 Stereo Colour Monitor inc lead 
Philips 7SD2 Green Screen Monitor 



MISCELLANEOUS 

Amiga 2092 PC 20Mb Hirrj D-gh Drivn 

Amiga 501 512K RAM/Cjo C k Expansion 

Pace Modem r a/* inB for Amiga P™*tel. BSs "etc 

Commodore i5^iC Dish Drive 

Commodore 157t Dlak Oriw 
Commotfora 3.5" Diaak drive 
Commodore C2N D^ia Recorder 

Cumana Disk DriMa. ' ' " 

I'Qwr-r Supply for CO* 

Super-G Cent l/F - Graph its C&i/liB 

^urge M-:j|i--!cr 13A Plug 

Surge Protean 3-way Adaptor or J- Way Disk LI nil" ' "' 
Amiga DOS Reference Man..;n 

Cl 26 Oificial Frog's Ret Guide I 

SOFTWARE 

Superhn 5 fl Peraonsii . 

Superbasp Professional . J 

Vii&Wrhe 12B - SpeJIchack 

Sj^rbaSB 12S , 

Superseripi T23 

reword 6-1 caI wp '-"rape/disK . . . . '. '. ', " '. " '. '. ' ', ' " ', 
PrkM tubjeci in change wHhcul n ftkr 



134B .55 
M1.B5 
MI.M 
609. 0D 
BQ9.QC 

' 379.00 
H9.00 
139.99 



149.95 
19S..Q0 
219.M 

148.-B5 



259.00 
.359.00 
. .i5.» 



«3.3$ 

255. EHI 

i».oe 

- isa.oo 

.mm 



&A !!'. 

26.45 

12.95 

.15.95 

.22.95 

pSpE21*.9S 



..79.00 

m» 

eb.w 

...... 

29.S5 

17.9E/19.9S 

E40E 



l*C*P*U«G 



the Independent 
Commodore Products Users Group 
is the largest and most friendly 
computer club in the country 



ALL PRICES INC. VAT. CAftHrAQE EXPRESS DELIVERY £12 
Software 1 Small Mema f PEE 



Back issues f$ r ^S7 avaitahfe to non- members as wetf n$ 
JTpem^^rg, si £l.$Q each, p ostage pa/rf. 

• Many local groups with regular meetings 

• News magazine included in membership - 100- 
plus pages of reviews, news and information 
every two months. 

• We support all Commodore Machines old and 
new; PET, VIC20, 64,16, +4, PC, 128 and all 
A Ml GAS. 

• Free Software Library of public domain 
programs for all the above machines available 
to members on supply of blank disk or tape antf 
payment of pip. New members, do not send for 
Itiis until membership number is received. 

• Help and Advice 

• Discount scheme 

• Subscription only £10 per year (UK) plus £1 
joining fee 



S Ruswarp Une r WHITBY; N. Vtorki i V02 1 NO 



If you are seriously interested in using or programming 
any Commodore computer, then joining I C PUG is a must! 
Forfulf details, send a stamped, addressed envelope to: 



ICPUG Membership Secretary, Jack C, Cohen, 
30, Branca ster Road. Newbury Park 
Hford, Essex, IG2 7EP 
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Commodore tell us that the SI D 
(Sound Interface Device) Chip 
is a single-chip, 3-voice elect- 
ronic music synthesiser/ second effects 
generator compatible with the 6510 
and similar microprocessor families, It 
has the following features; three tone 
oscillators in the range 0-4 kilo hertz 
(one hertz is, you may recall, one cycle 
per sound); four waveforms per 
oscillator, and these are of course our 
familiar triangle, sawtooth, pulse and 
white noise; three amplitude 
modulators, with a 48 decibel range; 
three envelope generators, featuring 
exponential response, an attack rate 
varying from two milliseconds to eight 
seconds, a decay rate varying from six 
milliseconds to 24 seconds, a sustain 
level varying from 0 to the peak 
volume level, and a release rate which 
also varies from 6 milliseconds to 24 
seconds. They all, of course, vary from 
zero milliseconds to whatever the 
maximum setting might be. This was 
all seen to ample effect in the ADS R 
settings program. 

Oscillator synchronisation, which 
we have simply referred to as 
synchronisation and which requires 
the voice being synchronised to be at 
a lower frequency than the one it is 
being synchronised with, but 
preferably at a higher frequency than 
zero! 

Ring modulation, which we have 
dignified with the full term and which. 



as we have seen, requires a triangle 
waveform in order to operate properly, 

Filtering techniques, which again 
have been covered in some detail 
Commodore call them oscillators, we 
call them voices! 

However, these are just words, and 
actions (or at least tables) speak louder 
than word?;. The Commodore 64 
manual obligingly gives us the high 
and low value frequency settings for 
a range of notes, but in order to obtain 
the frequency value of an unspecified 
note in a form suitable for turning into 
a high and low value frequency we 
must use the formula: 

F=Freq/ 0,06097 

where Freq is the value we want, and 
F is the frequency of the note in 
question. Having got Freq we can find 
the high and low value frequencies (FH 
and FL) from the following equations: 

FH=TNT{F/256) 

and FL=F-(256*FH) 

All this assumes that F is an integer 
value s by the way. 

The ADSR settings, with talk of 
milliseconds and seconds, sounds all 
very grand, but in terms of actual 
numbers and values to be POKEd into 
memory the following table tells us all 
we need to know: 



The limes given are all in milliseconds, 
unless otherwise specified. 

You 11 see from this table that not 
every setting is possible, although the 
number of different ADSR settings 
available (256 * 256, or 65536) should 
be more than enough for most people. 
It isn't, for example, possible to get 
an attack rate of 30 milliseconds, or 
a decay rate of 500 milliseconds, but 
such minor problems should really be 
overlooked in the face of what we have 
got. 

Combine the number of possible 
ADSR settings with the number of 
different notes we can play, the varia- 
tions on ring modulation and 
synchronisation, and in particular the 
number of different filter types and 
filter settings (combining resonance 
and cutoff frequencies of different 
values) and youll soon realise that it 
is a foolish man who can claim to know 
all about the SID chip and its 
workings. 

Conclusion 

During the course of this foray into 
the inner workings of the SID chip 
we have encountered many musical 
marvels, and have come close to 
talking about everything that the chip 
is capable of doing. Envelopes^ modu- 
lators, synchronisers, filters, have all 
been discussed, and the sound effects 
and musical tunes that we can produce 
have a virtually infinite range. 

The major programs presented will 
help you to understand how the chip 
functions, and how its various features 
can be utilised to best effect. 

However, in the end it is of course 
up to you, the user of the chip, to get 
the best out of it f and the only way 
to do that is by experimenting, No one 
can hope to commit to memory all of 
the wonderful effects that are available 
to us when using this chip. No, the 
only route is through continuous 
experimentation, fiddling about with 
programs, changing the values stored 
in registers, altering what goes where 
and seeing what happens as a 
consequence. 

I encountered my first, very 
humble, Synthesiser 1 program for the 
Commodore 64 back in the early 
months of 1983, over four years ago. 
I still use that program, and Pm still 
learning how the chip itself operates, 
and how I can ever possibly hope to 
understand all its inner workings and 
create every sound it's capable off. If 
you Ve just started, try not to despair! 

See listings on p&ge 61 
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8.0 sees 
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GAME REVIEW 
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In a month of sequels 
(Football Manager I J, 
The Games - Winter 
Edition) non is more impressive 
than the sequel to Incentive's Driller, 
Dark Side, 

This is the second in the games to 
feature the Freescape 3D system that 
creates solid images and gives you 
millions of possible views of those 
objects. The views you will see are of 
the moon Tricuspid which is the 
second moon of the planet Evath, 

On its surface the Ketras are 
planning the destruction of Evath and 
are building a massive energy weapon 
called the zephyr one, This massive 
machine of destruction is powered by 
a line of Energy Collection Devices 
(ECD's). Your mission is to knock out 
the Zephyr one and your only chance 
of that is to destroy the ECD's that 
feed it with power. 

As the game begins you are 
dropped on the light side but your 
quest lies on the dark side of the moon. 
There you will find ECD's and the 
Zephyr one that are guarded by Plexor 
tanks that automatically open fire 
when you come into range. Some 
regions that you will need to go are 
restricted and can only be reached 
through telepod towers but you will 
need to find telepod crystals to operate 
them. 

First on your agenda must be to 
find shield plates for more protection 
and fuel rods to power your jetpac that 
can get you in and out of so much 
trouble. 

The Freescape system almost gives 
you the feeling that you Ye there as you 
can fly over, around and into buildings 
and objects scattered around the 
planets surface. Inside the buildings 
you will find puzzles to solve and 
hidden trapdoors but the main puzzle 
will be how to knock out the ECD r s, 
Although all, you have to do is blast 
away its crystal at the lop of the tower 
but unfortunately if the ECD youVe 
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knocked out is 
connected to more 
than one other, 
and most are, it 
simply regenerates. 
Therefore, you must scout 
out the moon carefully to 
find the ends of the line. 

However, time is also against 
you as the Zephyr one is already 
building up its power bringing 
the destruction of Evath closer 
and also making it more difficult 
for you to destroy. 

The view of the planet is seen 
through the helmet of you the Evath 
agent which is dominated by the 
Freescape 3D view of the moon's 
surface but below that are instruments 
that show the co-ordinates of your 
current location, the sector you are in f 
a compass, and current shield and fuel 
levels. 

OnceyouVe played your first game 
of Dark Side, Evath will have been 
destroyed and you in the vain attempt 
to save it but you will be convinced 
of two things. Firstly, it often takes 
a couple of games for a new system 
such as Freescape to settle down since 
it is only then that the development 
team concentrate on the plot and that 
Dark Side is one of those rare games 
that is both pretty to look at and 
a challenge to play, 

T.HL 



i 





I IE"** 



louchline; 
Title: Dark Side. 
Supplier: Incentive, 
Zephyr One, CallevaPark> 
Aider maston, Berks., RG7 4QW. 
Tel 07356 77288. Price: £9.95 
(Ca) £12.95 (Disk). 
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TOTAL BACKUP POWE 

W ACTION REPLR 



NOW EVEN MORE POWERFUL, MOKE FRIENDLY AND Wm 



9 9 OQ Action Replay works by taking a 'SNAPSHOT of the 
Te program in memory so it doesn't matter how the program 
fff was loaded - from tape or disk - at normal or turbo speed. 



• WARP 25* THE WORLD'S FASTEST SERIAL DISK TURBO -NOW EVEN FASTER! LOADS 

200 BLOCKS IN 6 SECONDS! 240 BLOCKS IN J SECONDS! - that seven faster than s^e parallel systems Built into 
the cartridge - no extra hardware or software retired. Includes supercast, waipsave, scratch, ffl« ? py/«n^it. Intmated with normal disk mrbe 
for ssuperccmpatibiUty - auto detects warp or normal format w no special load commands are retired, Tuibo and.Warp 2S speed are entirely 
independent of the cartridge With SUPERB OGT. - 
% SIMPLE TO USE: lust press the button and make a complete backup - tape to disk, tape to tape, disc to taf*, disk to disk. 
THE PROCESS IS AUTOM HTIC -IUSTGIVE THE BACKUP A NAME. . _ |— - 1 

TURBO RELOAD. All backups will reload at turbo speed, COMPLETELY INDEPENDENTLY OF THE CARTRIDGE. _ 

SPRITE KELLER. Make yourself invincible, Disable sprite collisions - works with many ^ 
programs. ^ __^^^^m 

PRINTER DUMP. Freeze any game and print out the screen. — — ^— ** p *"*^ - * 1 ^^^^^^ 

Eg. loading picture, high score screen etc. Works with most printers. 

MPS SOL Star, Epson etc Double size, 16 shades, — i 

reverse print option . Very versatile - 
no user knowledge required. 

• PICTURE SAVE. Save any Hires 
multicolour screen to disk at the push 
of a button. Compatible with Blazing 
Paddles, Koala, Artist 64, Image 

System etc. ^^^^mm^m^. 

SPRITE MONITOR. Unique igjP Llft^^. 

Sprite monitors allows you to freeze the jm UljUHVPNNPfl mk 

action a nd view all the sprites, watch the M QpLii^ ■ 

sprite animation, save or delete any sprite. SLB^jtiihi^^ 

Load sprites from one game into another to ^^^j^^^gggg^ ^^g^ppF 

f POKES/CHEAT MODE. Press the button and enter those ^^^^jjjjJjPP*'^^ 

pokes for eKtra lives etc, then restart the program or make a backup. 
Ideal for custom games. 

MULTISTAGE TRANSFER, Even transfers multistage programs Trem tape to 
disk. The extra parts fast load - a unique feature. Enhancement disk available for non 
standard multi-loaders (see below}, ( . . 

SUPER COMPACTOR. Ultra efficient program compaction techniques. Eaeli program saved as a 
single file. 3 programs pet disk side - 6 programs per disk, if you use both sides. 

• TEXT MODIFY. Change title screens, high Score screens etc. Put your own name into a game then restart it or 
make a b acknp to tape or disk. Very simple to use - * 

MONITOR. Full feature Floating 1 type MACHINE CODE MONITOR-' AH standard features plus many mores- assemble, disassemble, 
hex dump, interpret, transfer, compare, fill, hunt, number conversion, hank switching, relocate, load/save etc. , 
Uses no me morv- Full printer sufaport. L . . -\ i--. ' 

DISK MONITOR- A special monitor for use on the RAM inside your disk drive. All the usual commands - a useful hacking tool, 
f. WHOLE DISK COPY. Copy a full unprotected disk in under two minutes with only one drive. 

FAST FILE COPY, Works with standard and Warp 25 files of up to 249 blocks. Converts formats to and from Warp 25. 

• FAST FORMAT. Under 2 & seconds . 

m TOOLKIT COMMANDS, ft whole range of useful new commands including: AUTO LINE NUMBERING, DELETE, MERGE, APPEND, 
OLD, LINE SAVE, etc, PRINTERLISTER - list any program {including directory) directly from disk to printer or screen without corrupting 
memory. 

REDEFINED FUNCTION KEYS. Single stroke commands for 
Operation of many common commands including: LOAD, SAVE, D IR. 
Load from directory - no need to type in filename. 

TAPE TURBO, Designed to make turbo load save for your own 
programs. No screen blanking during loading. , 



REMEMBER all features are built in and 
available at the touch of a key. All features work 
with both TAPE and DISK. {Except multipart 
transfer & disk file utility). 



ACTION REPLJLY ENHANCEMENT DI SK 

The biggest and best collection of special parameters and 
file copy programs for transferring non-standard multi-load 
tapes to disk - games like LAST N1WJA, CALIFORNIA 
GAMES, LEADERBOARA DRAGON'S LAIR - SEVENTY 
titles in all. Almost all major titles covered, Latest edition 
includes COMBAT SCHOOL, PLATOON, PREDATOR, 
GAUNTLET II, TESTDHJVE, SKATE OR DIE, APOLLO 18 S 
THE TB AIN and many more. Cheats for infinite time, lives- etc. 
The GRAPHIC SLIDESHOW latest edition displays 
multicolour pictures or loading screens saved by Action 
Replay or any major Art Package - Blazing Paddles, Koala, 
Advanced Art Studio, Artist S4 etc. Lots of fun. 
ily £7.99. Upgrades - send £3,00 plus old disk. 



RTAKESA QUANTUM LEAP 
1?m IV HAS ARRIVED! 



TLlBACKUP MORE PROGRAMS THAN ANY RIVAL UTILITY. 

BUT THATS NOT ALL ... NOW AVAILABLE FOR THE SERIOUS PROGRAM HACKER 
ACTION REPLAY IV 'PROFESSIONAL' ~ 

• All the features of the normal Action Replay IV but with an amazing on board LSI LOGIC PROCESSING CHIP. 
Plus 32K operating system ROM ifttd 8K RAM CHIP. The first RAM/ROM based cartridge of its type! 

-V- ALL TEE MK IV FEATURES PLUS 

FULLY INTEGRATED OPERATION, 

The MK IV 'Professional' has all the features of the MKIV plus 
an onboard custom LSI LOGIC PROCESSING CHIP that 
integrates the whole range of utilities and makes them 
available at (he press of a button at any rime. 



It into 
turbo 

Ly 





The 'Professional' has an extra powerful machine 

code monitor. Because if has both ROM and Ran 
at its disposal the Professional can freeze any 
program and then examine the WHOLE OF 
COMPUTER MEMORY in the frozen state including 
screen RAM, ZERO PAGE and STACK 
Full feature disassembly, compare, fill, transfer, hunt, 
relocate, jump etc, etc. In fact all the features of the host 
fully blown monitor available. Return to the frosen 
program at the press of a key at the point 
you left hi An absolute must for the program 
hacker - or even the programmer who needs 
to de-bug his program, 
INTELLIGENT HARDWARE 
The Professional hardware is unmatched 
anywhere in *he world today. The special logic 
processing chip can cope with protection methods 
as they appear by reacting to its environment. 
RAM LOADER 
In addition to Warp 25, the AR4 Professional now has 
RAM LOADER. Making use of its onboard 8K Ram the 
Professional can a]so load commercial disks directly 
at up to 25 times normal speed. Remember this feature 
is in addition to AR4 n s unique Warp 35 feature that 
reloads all backups at 25 times speed. 





ALL ORDERS NORMALLY DESPATCHED WITHIN 48 HRS 

HOW TO ORDER ... 



UPGRADE INFORMATION 

MK m TO Ifllt IV. Just send £9.99 and we wll] send ycti the new MK IV 
Chin toping into your cartridge. Fitting is very easy. 
IHK in TO IHK IV 1 PROFESSIONAL" . Send yens 1 old cartridge: plus £ 19.99 
and wr will send you a new Professional MK IV, 

MK 2 Action Replay owners can get £10 as pari exchange against either the 
MKIV r>r Professional, Send old Cartridge plus baiance. 



PERFORMANCE PROMISE 

Action Replay will backup any program lhai any other cartridge can backup 
- and more! II also has an unmatched rang® of onboard features- Before you 
buy check our competitors ads to se& w hat they offer and see how many of 
ilte Action Replay MK IV feature aie either no? there or have to be loaded 
from Supergace disks etc When you buy Action Replay if you don't find our 
claims to be true then raiurn it within 14 days For a full refund. 



QAr if i 

ELECU^OniO 



DATEL ELECTRONICS LTD, FENTON INDUSTRIAL ESTATE, 
GOV AN ROAD, FEMTON, STOKE-ON-TRENT, ENGLAND 



SALES ONLY 

0782 744707 



TECHNICAL ONLY 

0782 744324 



GAME 



REVIEW 




he President is Missing not only launches an 
intriguing detective style investigation but also a new 
style in games from US Software house Cosmi P Cosmi 
made the news a few weeks ago with its move from the 
US Gold stable when it signed a UK joint venture with 
Microprose which was also once imported by US Gold. 

With the move it has left behind its old, leys than subtle 
style of game, that included the blood and guts of Forbidden 
Forest and Aztec Challenge and the taste shown in games 
like Chenobyl. The President is Missing is a high quality 
investigation backed up with two double sided disks, an 
audio tape and booklets and documents to set the scene. 

The President, and incidently nine other western leaders, 
were supposed to be at a summit in Switzerland but the 
venue was switched at the last moment to somewhere in 
Lichtensteiu. Last night two army helicopters carrying 
armed terrorists stormed the meeting place and abducted 
the leaders. Because of the grave crisis the Vice President 
has appointed you as Special Investigator making it your 
job to find out who perpetrated the abduction, bring them 
to justice and bring about the safe return of the leaders. 

To help you in this onerous task you have access to 
the federal databases, agency reports^ government 
documents, public and private records, intelligence files and 
a team of eight field agents. These files are stored on the 
four disk sides, but there is just so much information 
available that you must approach the case logically or get 
drowned in a sea of data. 

A reasonable place to start is the official report of the 
kidnapping but more tempting is the audio tape included 
in the game box. This is packed with potential clues as 
well as a fair helping of red herrings, and includes recordings 
of phone taps, a speech made at Oxford University several 



years earlier, ransom demands 
from the kidnappers and statements from 
the President and the French Premier. This 
piles on the atmosphere and sets you 
scribbling frantic j^iotes about 
names and places that crop up and some 
intriguing morse code that appears at the 
end of the tape that was intercepted by your 
intelligence services that is guaranteed to 
send you racing for the encyclopedia to find 
out its meaning. 

On side three of the disk there are ten 
photo files to send the investigating buds 
as you scour the images with the zoom 
option to look for the vital clue, Almost 
at once you're beginning to get suspicious. 

The kidnappers claim to be Islamic 
fundamentalists and demand among other 
things the destruction of the state of Israel , 
the withdrawal of western influences and puppet 
governments and the return of all Islamic assets, The voice 
of one of the kidnappers sounds similar to the speaker at 
Oxford who describes terrorists as heroes and freedom 
fighters. However, the meeting place was only disclosed 
to .security agents and the leaders themselves hours before 
(they had only be warned of it being within 50 mites of 
Zurich) which suggests at least some inside knowledge and 
perhaps a traitor. Add to that the use of the abductors 
of Russian made gas bombs and a Russian trawler within 
range of where the abductors drop out of radar surveillance 
and you have the scope for some interesting theories. 

However, theories on their own won^t win the game 
and so you need to delve deeper into personal and private 
files and put your field agents to work. These can take 
any order go anywhere in the world and report back to 
you but the skill is deciding where to send them and ensuring 
their orders are clear enough to avoid time wasting and 
wild goose chasers. 

The President is Missing is a fascinating game of 
international intrigue and although reminds you of the first 
part of the Fourth Protocol game the depth and attention 
to detail put it in a class of its own 

If solving the game isnt enough to satisfy your curiosity y 
and this should take several weeks of sleepless nights, then 
you can take up Cosmi^s offer to send in your conclusions 
and evidence to help prosecute the offenders in return for 
the juries decisi ons, T *1L 

Touchtme 

Title: The President is Missing. Supplier: Cosmi 
(Microprose), 2 Market Place, Tethury, Gfoucs f GL88DA. 
Teh 0666 54326, Maehme: C64 disk. Price: £12.95. 
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PROGRAMMING HEg5 

Sprite Library 



It i hack to the ABC in this month's delve into the 

Library 

By Mike Benn 



The alphabet takes on a shady 
appearance this month. The 
individual characters are based 
on a single sprite definition. Use the 
table to decide which characters you 
need; they are in alphabetical order so 
it should be easy to calculate which 
letter you will need. The C64 allows 
up to eight sprites on the screen at any 
one time which should meet most 
needs. If you require more sprites on 
the screen, I recommend Split Sprite 
by S J. Chance (YC April 1987) which 
allows up to 32 sprites on the screen 
at one time. 



Multialph — Multicolour 

HEX 

AO - B9 
BA — C3 
C4 — DD 

DE 
DP 



Getting it all in 

Type the basic loader as published and 



SAVE IT-DON T RUN IT or it will 
self-destruct and, possibly, burst into 
flames, Before running the loader 
program you will need to reset the 
computer and type directly the 
following: 

POKE43,0: PQKE44,64: POKE16384.0: 
NEW 

and press return. This will trick 
the computer into believing that the 
basic now starts at £4000 instead of 
$0801. Load in the basic loader and 
run it;if error free, the program will 



DESCRIPTION 

CAPITALS 

NUMBERS 

SMALL 

LETTERS 

CIRCLE 

SQUARE 



automatically save as a block of data. 
If you reload that data in the future 



remember to add a I after the device 
number. The data is saved in the 
following location S2800-S37FR 

The sprites run from 160 to 223 
in a compromise to avoid the area 
$2000 traditionally set aside for 
redefined character graphics and to 
avoid the need of typing in line after 
line of data. 

If only one or two sprites are 
required then use this formula: (Sprite 
block No. 160) *40 + 190 = the data 
line number at which that sprite blocks 
data st arts . Remember to type in the 
following three lines of data and alter 
the variable BL to the number of data 
lines you have in your finished 
program, less I, 

The small basic program M. 
ALPH DISPLAY will variously 
animate the sprites in both non- 
expanded and expanded forms on the 
screen simultaneously To hold on any 
sprite enter the same number for Start 
and End. 

Any sprite Editor program will 
enable you to change and adapt the 
individual sprites to your own 
requirements. fl@ 
See listings on page 61 



DECIMAL 

160 185 
186- i95 
196 — 221 

222 
223 
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128 PROGRAMMING 



The mysteries of the C P I M+ f ^ ■ ^ / ]m ■ 

context editor e xplained K B 1 ^^ X I 1 | 

By Alan J. Wilis jL / 1TA 



A few years ago 1 upgraded my 
trusty Commodore 64 for a 
new Commodore 128D. I was 
persuaded by slick advertising that I 
would be receiving three computers in 
one package. What really clinched the 
deal was the prospect of using CP/ 
M+. I had worked with Wordstar, 
which runs under CP/M, and was 
excited by the prospect of using CP/ 
M+ to run business programs from 
public domain software suppliers, 

When my 128D arrived I 
immediately tried the CP/M+ system 
disk supplied with the computer. I was 
not impressed with the screen display 
and wondered how 1 could make use 
of my new operating system. 

I soon found out that CP/ M had 
many different formats and I would 
not be able to readily obtain programs 
from software suppliers. Indeed it 
became very obvious that I could do 
very little with CP/M+ unless I was 
prepared to study and work on 
practical exercises. The section on CP/ 
M+ in the Commodore 128 handbook 
gave an inkling of what to expect, but 
no real guidance* 

Recently I saw a series of articles 
on CP/M+ and the 128 in Your 
Commodore. 1 obtained a handbook 
on CP/M+ and over a few months I 
managed to glean enough information 
to use several ol the transient programs 
supplied on the CP/M+ system disk. 

Commands for operating the 
transient program, ED t will be demon- 
strated and it must be emphasised that 
only the basic commands will be 
shown. It will be up to the individual 
to progress onto more advanced 
techniques after some understanding 
of the program has been reached. ED 
is not "user friendly" and at first might 
seem impossible to use, but ED is one 
way of entering text or assembly 
language programs into a file. 

The real problem with ED comes 
when text from an existing file has to 
be amended or edited, Text is loaded 
into a buffer and edited in the buffer 
before being saved to disk in its new 



form. Unfortunately the cursor does 
not perform its usual role; instead a 
character pointer called CP, which is 
invisible, is used for positioning in the 
buffer. Think of the buffer as a graph 
with CP positioning across the top and 
line positioning down the left hand 
side. The text being the actual area 
where plotting takes place, However 
the CP must know where it is at all 
times, so it is important to set CP at 
the start of the buffer. 

After using ED for some time its 
editing system will become familiar 
and 'd it ho ugh rather slow to use, with 
a great deal of counting necessary, it 
at least gives the user a method of 
entering text into a file without the 
added expense of a more advanced 
editor. 

I have compiled a summary of ED 
commands used in this article and it 
would be useful to have them at hand 
for reference as the exercises are 
worked. To make sure that ED is on 
the CF/M+ disk enter DIR. at the 
system prompt and check the directory 
for ED. If it is on the disk then remove 
the disk and switch off the computer, 

Loading ED 

The following instructions load ED 
into the computer memory from the 
system disk. Place the CP/M+ disk 
containing ED in the default drive then 
switch on the drive and the computer 
(only if 128D), The system disk will 
auto boot and stop with the CP/M+- 
system prompt A>. At the prompt 
enter the following: 

> A ed text.txt press RETURN key 

The fde text.txt is used for demon- 
stration purposes only and in reality 
any file name can be used. The .txt 
after the file name is useful to identify 
a text file on the disk directory. The 
words NEW FILE will appear on the 
screen. When the drive stops the screen 
display will display:* Before entering 
text into the file it is important to 
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understand the operating modes of the 
Ed program. 

Operational Modes 

ED has two modes - COMMAND 
and INSERT. In COMMAND mode 
the prompt displayed on the screen 
display is :*. In this mode commands 
can he entered one at a time or if more 
than one command is required in a 
continuous line with one command 
following the other, spaces are not 
required. Commands can be edited 
before the RETURN key is pressed, 
Use the CRSR right and left key to 
position the cursor then the DEL key 
to go to erase the character. 

If the letter i is entered at the 
prompt and RETURN key pressed ED 
enters the INSERT mode. In this modi: 
ED inserts text directly into the 
memory buffer, 

ED will generate a line number for 
reference followed by the prompt 
Editing in this mode is carried out by 
moving the CP, which will be 
explained later. A complete line of text 
can be deleted by using the 
CURSOR DOWN key immediately 
above the £ key. Spaces can be inserted 
into the text, by using the SPACE 
BAR. 

Entering Text on a File 

The next step is to enter text into a 
disk file, WARNING - it is not an 
easy matter to correct mistakes after 
text has been entered into a file so it 
is worth checking the text before the 
RETURN key is pressed. At this stage 
it does not matter if the command 
letters are in upper or lower case, both 
work equally well, with the 
exec pi ion of the letter i which must 
be in lower case, 

Enter the INSERT command letter 
i at the ED prompt. A lower case klter 
i will result in text being displayed in 
upper and lower case. Press the 
RETURN key and the screen will 
display I:; ED is now waiting for text 
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to be entered into the buffer. Enter 
the following lines of text and press 
RETURN at the end of each line. 

My dear son James, the head of the 
family, 

died on 2 September !834 h 

Thus death, or rather the conqueror 

of the last enemy, 

has said, hitherto shall the immediate 
Branches of the 

Family Tree go, and no further. 

When line 6 prompt i$ displayed enter 
CONTROL Z (CONTROL key & Z 
together) and press the RETURN key. 
The CONTROL Z sequence will not 
be displayed on the screen. The screen 
display should now look like this: 

A>ed text.txt 

NEW FILE 

:»i 

1: My dear son James, the head of 
the family, 

2: died on 2 September 1834. 

3: Thus death, or rather the conqueror 

of the last enemy, 

4: Hath said, hitherto shall the 
immediate Branches of the 
5: Family Tree go, and no further. 
6: CONTROL Z (not displayed) 

The CONTROL Z sequence switches 
off line numbering and forces ED to 
enter the COMMAND mode. To save 
the file for future use, enter the EXIT 
command letter E at the prompt and 
press the RETURN key. ED will save 
the file text.txt and make a backup 
copy. This file will be used in exercises 
to demonstrate various ED 
commands. 



The Buffer 

At this stage a brief description of the 
text buffer might help you to under- 
stand its complexity. Text is entered 



directly into the memory buffer from 
the keyboard. The size of the buffer 
can be determined by the QV command 
entered at the prompt followed by the 
RETURN key: the display on the 
screen will give free space/ buffer size. 
When the command is executed the 
screen will display 38271/38491. The 
LINE NUMBER command letter N 
allows movement through the lines of 
text in the buffer and is executed by 
entering a line number at the prompt. 
The line selected is displayed on 
the screen; unlike the LINE command 
L which only goes to the line number 
and requires a further command to 
display text. The B command sets the 
CP at the start of the buffer and -B 
puts the CP at the end of the buffer, 
ED then enters the COMMAND 
mode and displays the command 
prompt :*. Enter BOP at the prompt 
to display text from the start of the 
buffer. The letter B moves the CP to 
the start of the buffer and 0 (figure 
0) followed by the letter P displays half 
the buffer to the screen. The BOP 
command will be used extensively in 
the coming exercises to set the CP at 
the start of the memory buffer and 
print the file. 

Viewing an Existing File 

Now let's view the file texuxt created 
earlier and saved to the disk using the 
EXIT command. Before any viewing 
takes place the file MUST be loaded 
into the buffer. To do this use the 
APPEND command letter A is he 
used. Decide on how much text you 
want to view at one time and enter 
one of the A commands at the ED 
prompt, then press the RETURN key. 

Saving Text File 

You have already saved the file text.txt 
using the EXIT command letter E r 
Here are two other ways of saving files. 
The HE AD OF FILE command letter 
H 5 saves the contents of the memory 
buffer without leaving ED and sets the 



CP at the start of the buffer. This 
allows re-editing without having to 
load ED again. 

If you make a mess of the text file 
and want to return to the original file 
then use the ORIGINAL command 
letter O. This command will abandon 
all changes made to the text Tile and 
returns to the original file ready for 
re-editing, again without the ED 
session. The O command differs from 
the E and H commands as you are 
asked to confirm the validity of the 
command by the prompts O (Y/N)., 
Enter Y or N and press the RETURN 
key and leave the computer and disk 
drive to do the rest. 



Loading from an Existing File 

Now to get down to the serious work 
of editing a text file. To re-call text 
previously entered into a file enter the 
following line at the system prompt: 

> A ed text, txt press R ETU R N 

key 

ED will load the file text.txt ready for 
editing. Use the combined APPEND 
#A and PAGE OP commands to 
display text on the screen from the 
buffer The screen will display the 
following: 

A >ed text.txt 
:* #A0P 

1: My dear son James, the head of 
the family, 

2: died on 2 September 1834, 

3: Thus death, or rather the conqueror 

of the last enemy, 

4; hath said, hitherto shall the 

immediate Branches of the 

5: Family Tree go T and no further. 

1:* 

Vm afraid space doesn't allow us to 
print the whole article. Watch this 
space for the concluding part. 
See listings on page 61 
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TRYBRIDGE 



TITLE 



CRM fri 





CASS 


DISC 


ACE 2 


BSC 


995 




1JB 




AMERICAN CIVIL WAR 




14.35 


ALU5TARS ■!EOSEj 


6.00 




ALIEiM 5VNDROME 


5 50 


ii 11!: 


AUV f AC FIGHTER 


i.50 


995 


ADV ART STUDIO 


15.D0 


■9.00 


ARCADE ALLEV 


6 55 


995 


ARCTIC tQX, 


e ar> 


10.45 


APOllO m 


6.95. 


10.46 


AISBORWE RANGER 


ia.*s 


13.95 


ARMY MOVES 


3 50 




AHCADE FORCE FOUR 




S =IS: 


ATHELA 


3.50 




AFKAROIO £ REVENGE 


6.00 


9.05 


SARBARIAN 


6 56 




PSYQNOSI5 








1.74 




BATTLEFflQNT 




14.25 


BATTLE IN NORMANDY 




1425 


BATTLSHIPS 


1.7S 




SLACK TIGER 


MS 


0.95 


BOMB JACK 


1.75 




SRAINFJTOFW 


175 




BATTLE VAL.LEV 


275 




BEYOND ^E PALACE 


6.50 


0.95 


BLOOD BROTHERS 


650 


1 045 


BIONlC COMMANDO- 




MB'. 


BAD CAT 


6.95 


0.05 


BEST OF ELITE VOL 1 


4.50 




BOBSLEIGH 


650 




BARBARIAN 1 Of 2 


F, r.i: 


HSr. 


fiLACKLAMH 


6 00 


&.9S 


QEDLAM 


6,50 


0.95 


BUGGY BOV 


6 50 


995 


BAPD5 TALE 1 or? 


s.to 


104} 


BARDS TALE 3 




10.46 


BANGKOK KHIGHTS 


6,50 


995 


BUBBLE BOBBLE 


600 


&9 _ 


FM,ooov*ueY 


<i flh. 


ues 


BOUNCES 


£.00 




B'DASH CON KrT 


5.00 




HAHKIFH COMMAND 


9.96 




CARRIERS AT WAR 




14.25 


CHUBBY GRISTLE 


i.59 




CROSSWISE 


5.00 


9.05 


DEMON STALKER 


fi.Sfi 


U 4!. 


DARK SCEPTRE 


£00 


8.S6 


ORAGONSLAIR 1 <jr 2 


3.00 




DRUID 


2.00 


3.00 


EDDIE EDWARDS SKI 






bMPIHE STRIKES BACK 


fi.H 


9.S6 


EUROPE ABLAZE 




14.25 


EURO 5 ASIDE 


1.75 




K";HlrLO*j 


&.9S 


0.95 


ENDURO RACER 


6j50 


0.95 


ELITE 


995 


1195 


EYE 


?«5 


4 9h 


EARTH ORBIT STATION 




12.05 


4jc4 OFI" ROAD RACING 


6.05 


9.95 


4TH AND INCHES 


605 


9 95 


flvino shark 


5.00 


0 9S 


~RA.SK 3P jSO 


1.J5 




F_ASHPOINT 


6.00 


9 95 


FRIQHTMARF 


5.50 




FJREFLY 


C.LYj 


9.05 


FOOTBALL DIRECTOR 


0.00 




F 1 5 STRIK.E EAGLE 


5 60 


9.05 


FOOTBALL MANAtfFH 


asr. 


6.95 


FOOTBALL MANAGER 2 


8,95 


9.96 


FIVE COMPUTER HITS 


150 




FUTURE KNIdHT 






FflEODV HARDEST 






FLINTSTONES 


6.50 


0.95 


FROSTBYTE 


?00 




fIVBSTAR 1,2 or J 


696 




GT Gf ANA SISTERS 


£.59 


6 2£ 


G LINEKER SKILLS 


6.96 


6 05 


GUTZ 






GOTHIK 


e.oo 


9.05 


GAUNTLET 2 




9.95 


CiEr PFF =IAI I V 






GUNSMDKE 


6.B6 


6.95 


GRVZOR 


6.00 


695 


GAME OVER 






GAME SET A MATCH 


a -in 


H.« 


GARFIELD 


6.50 




GREAT ESCAPE 






GUILD OFTHEIVES 




13.05 


QUNSHIP 


950 


139$ 


GO ~"G HELL 






GUNRUNNER 






GOBOTS 






HALLS Of 




14.S5 


MONTEZUMA 






HOPPIN MAD 


fl.B 


9.95 


HERCULES 






- 1- A I )CftACH 






HEAD OVER HEALS 


■3.50 




HEARTLAND 






HOTfiHCST 






HVPERBALL 


1.50 




INFILTRATOR 3 


0.50 


9.95 


I D 


8.35 


9 95 


INT SOCCER 


6.50 


9*5 


IMPACT 


fi.WJ 




INT KARATE 


£.B6 


6.05 


INT KARATE - 


6.50 


9 95 


IMS' MISSION ? 


<15H> 


9Hh 


IK AH I WARRIORS 


i.50 


%t 


INDY JONES TEMPLE 


0.96 


9.05 


I COUPS 


1.50 




JINKS 




H. 05 


JEWELS OF DARKNESS 


9.00 


11.96 


KONAMI COLLECTION 


6.50 




KNlOHTMARE 


6.50 


995 


karnov 


0.60 


9.96 


KNIGHTMARES2 


0.50 




KNiaHTORC 


095 


<\ Sr.". 


Live AML> 


!i:yj 


9.95 



TITLE 



LAST NlNJA 
LAST NlNJA 2 
LAZER 5QUA0 
MARAUDER 
MrCKCV MOUSE 
MADBALL5 
MAGNIFICENT 7 
MINDFIGHTBH 
MORPHEUS 
MATCH DAY 2 
M.-rbA ahc"]>:':al v p.sl- 
ROBIN OFWODD 
SUMMER OLYMPIAD 
SOLDIER OF LIGHT 
6KA1€OHA/-V 
SALAMANDER 
SAM JRAI WARRIOR 
STAR WARS 
SIDEAJFIMg 
STREETFIGHTER 
SINBAD A THRONE 
5TUNTB1KE SIM 
SUPtRSTAfl ICE 
HOCKEY 
STRIP POKER 2 
STREET BASKETBALL 
SOLID GOLD 
STARQLIDER 
SENTINEL 
^OEWI^i 
SILENT SERVICE 
SAJPERSPRINT 
SILICON DREAMS 
720 

SHOOT EJM UP CON KIT 

STEALTH FIGHTER 

SKATE OR DIE 

SP* V SPY AflTlC 

SPY V SPY TRILOGY 

3 STOOGES 

10 GREAT £AME$1 gr? 

SO CHAflTSUSTERS 

TERRAPODS 

TEST DRIVE 

TIMESCANNER 

TIUE STOOD STILL 

MUSIC SYSTEM 

MINI OFFICE 2 

Ml \ I PUT" 

MAGNETRON 

19 BOOTCAWP 

NIGEL MANSELL^P 

NESULUS 

NOW 5 

NORTH STAR 
NlOHTRAlDER 
NODES OF YESOD 

operation wolf 

overlanoep 

Outrun 

OH NO 

PETER BEARDSLEY 

PC^EP PYRAMIDS 

PATT0N VS ROMMEL 

PANDORA 

PAOLAND 

PLATOON 

PREDATOR 

PSYCHO PIG UXB 

PINK PANTHER 

PHM ^LCdASuS. 

PAWN 

PIRATES 

POVffifl AT SEA 

PAPERBOY 

RACE AGAINST TIME 

ROAD BLASTERS 

^IWRUNNER 

"lEACH FOR THE 

STARS 

flOMMEL 

RAMPAGE 

RA5TAN 5AOA 

ROAOWAR3 

RYGAJfi 

ROLLING THUNDER 
REBEGADE 
HINrj WAHS 
RED OCTOBER 
REVS + 

TRAIN ESCAPE 
TO HiUL * SACK 
TANGENT 

ThE GAMES WINTER 
TRIGGER HAPPY 
TROLL 

TIME a MAGICK 
TRACK5UIT MAN 
thaitOfi 

TARGET RENEGADE 

TMUNDERCATS 

TEMPEST 

TERRAMEK 

TETRIS 

TAJPAN 

UNITRAX 

VAMPIRF-H I- tA PI HE: 

VINDICATOR 
VIRUS 
VIXEN 
■/bNOM 

WIVARD WARZ 

WORLD CLASS 

L'BOARD 

WONDERBOY 

WORLD TOUR GOLF 

WIZBALL 

WE ARE THE 

CHAMPIONS 

WHIRLIGIG 





L"HM 6fl 


CASS 


DISC 


0.50 


9.95 


0.50 


9 95 


I- I'. 1 

ij 95 


g Ht 


0.95 


9.95 


0.95 


9.95 


5 00 




050 


i ■• i.i 


0.95 


13.95 


0.95 


1 ' 9fi 


5LB 


■i i "j 

:l 


S.fiO 




-.50 




6 511 


e.95 


I sn 


B.Bfi 




a. 95 


6-25 




6.00 


0.95 


459 


3.95 


i.59 


B-.95 


f .95 


9.05 




n as 


l.TE 








$.95 


S 35 


t.tii 


yt.flb 


0.95 


9.95 


9.95 


11. E£ 


3.95 


3.?$ 


■3.M 




fi.SO 


9.95 


0.50 




1.50 


f.95 


E.95 


0.9A 


9.9E 


13.95 


1.95 


13*95 


fl.95 


19.45 


±.00 




5.15 


9.95 




1-9-lfl 


E 3D 




4.05 




e 35 




ES5 


TD.45 


UK 


9.91 




9.95 


15 no 


30.09 


m.M 


15. DD 


t.a^ 




5.95 


IH 


(.95 


905 


6.DE 


10. i5 


Ul 


9.yb 


C.50 




5 3* 


9.05 




9.3b 


i.M 




0.90 


9.95 




9.95 


4.H 


y.y-. 


2.1b 




0.95 


9.95 


i.B5 






1 0.45 


B.SD 


9 §h 


e.ew 


995 


E ED 


3.95 


6 bO 


9.95 


4.05 


B.95 


&.ED 


3.95 


&.Hb 


10.45 




19.05 


915 


13-95 




^D.flb 


3. DO 




4,95 




6.35 


9.95 


COO 


4.05 




14J5 




14.24 


0.50 


9 J5 


fi SO 


9-95 


6. BO 


* Hb 


li.L>3 


9.95 


0.95 


9.95 


5.00 


9.05 


H.M 


9.3L 


9.95 


13.95 


B.50 


9.95 


i- up 

E.&5 


10.45 




9.3i 


a. 75 




0.95 


9.ns 


r- r-. r- 

E.9E 


a. 35 


5. SO 


0.94 


9.95 


a. 95 


E.95 


3.35 


E.95 


9.3'- 


fl.Oti 




6 5^ 


0.95 


5.50 


3.34 


E.SD 




B.50 


0.95 


3. SO 




0.95 


9.95 


BJS5 


1.36 


6 95 




5«5 


n.9£ 


E.15 


1D.45 


4.1 b 


0.95 


4.05 


0.95 


4 f5 


0.95 


4. SO 


0.95 




9.95 


3.5E 




un 


! 2.3b 


5J5 


B.95 



Trybridge Software Distribution 
72 North Street, 
Romford, 
Essex RM1 1DA 0708-765271 



commodore 



from £425! 




Anriga A 500 wth 51 zK RAM, £425 

0flO*< J. #3k, moUM, SOtTwilirB 

AmlfiASOOTU A* 0txFW E £44S 
piu-E A521 TV^oompes^e modkjiiior 

i AmlQi A5WM *- ih A1 o«1 £6/5 



I Amlgi A20O0 Wlh 1MB HAM, £ 93 9 

ft&jK 3.5" dl3A(, mOU-Mi, BO-1tWAT« 

I Amiga B30OdM As abovi». £1245 
pk*? A1001 hi-ina cnkHir mqnflnr 

I Am 19a B20OO MTH A3 AbOv« . £ 1 745 
plus PC KT tx^dqe boBrd A. ttoppy 

Add £50 for A10&4 in ptic* ©f A1D41. 
Pr1c4t Indu4* 15% VAT, ■ FREE wpy ^ 1 
D*Luh* Pilnt FREE df Mv«iy to your doar r 
flil waTW9rr»nly. Ovarnkght ?Hllv4iFy C1 2 
On - aHa nulnlcninca option avaUabla. 



PERIPHERALS 




AMH PC- XT L'i 1 J-.; 4! bO-Ud 
wtih 5.25" (iHernal disk dnv« 



A531 TV/wmfKi^ila moAlllfti C25 

£ 1 2K pkjg-tn PuAJ^^ciock (A500J f 9 9 

AIM 1 htgh-ra^ «tlpwr mgnifc-r C27S 

A104I4 hhgh-r&a rcrtuiM monftor £325 

AlOtO 3.ST arfernU d\sk drive C 1 85 

Cumana }.V [>^Kir-nl did; drrva £129 

NEC Jnlec npJ dnve (ZOW 0 r*y) £ 1 29 

AM 1 a ifrier n*j drrve (2000 0 rity) £175 
Ganlodi B2000 video wnrroBer 

A2052 2MB InlernAJ RAM card £375 



£499 

£52S 
£625 



A2W PC -AT L^i^hr l>ojrd 
wr|h 5,35' inlnrnal dink dnvn 

I A3012PC 20MB mlarnal hard 
dksfe win MS DOS controller 

I 5CM& inrefnaT hardl 

dah wilh Aiivq b DOS conuorlar 

I A20MA 40MB A-^g B Oo S hard diS* ClI 
I Svpr> hard disks JflM8 - KOMB Call 
I ClVztn 120D 120 cpn, F.T, NLQ £ IBS 
I Star LC ID 1 2fl tpi, F/T, WLO £ 2 25 
I Praclalwi prinler cps Nl O f 3 H 9 
I Canon «PJ 1 0iOA cekvur, 90 dpi £499 

I Kmrni 403D 4dLay*i , 2*0 dpi £ 1 1 2 5 
I HP Last rJvt i*ser . 300 dpi £ 1 995 




PteWrtla 

VlnWrlla Desktop 
Word Pedact 
Tna Works 
PubUahar Plua 

FlftMM 

Pl^Mala 

Prism Plu* 
■Calllgraphar 
Da liaw Vldan II 
Aurjli V1s***5G4p* 
Pf e-Vl dae CGi 
Aagh Anlma1« 
TV Shew 
UglPk 
Atl of Cfl**s 



■ Da LUki PaFhl II ( PAL) £S4.i s 

■ DlgHPi !n1 40*G colours 39.-J t 

■ Da Luxa MuB-le [PAL] It.aa 

■ Page Satlar fi.ti 
8 City Da*k ll.it 

■ AnEfFiilef AppranUca 17l.it 
Wordpfweswrnj fully InLe^al^d *v,1h grap hK:.% B9.1^ 
H^gh perlcrmance desK^op publishing word processor 7l.it 
Arvpiqu version ol the besJ seitng wor-d processor 191.ii 
Analyze * Orgamza * Sc^bbie, Inwgralad c^skiop 133.si 
Enhanced ver b*o n 01 1he ordinal dosh lop puWisbof ii.11 
The Idea Processor from New Honzc-ng Software ii.is 
Pf<?l3WK?naJ imaqfi fl" hrtncnmonl nhn-qi-.l Irnm NASA 1 <4ij-5 
4fjg* ham colour ptifiq pact 10?4 v 1044 (needs 1 M &|- $4 9^ 
Prolmstonal lonL adklnr, lonLs up Id 1EO h 25£1 piHds 74. an 
Croato all 1yp« ol wdoo prasan[Bl»cn9 wilh aanu 5i ua 

Furl JD arwnahoivi ^ an t«oIuLhd ^9 ^ih over scan 1 24, « 

ProletstonaJ video- brier wilh lenls, ext^s. rents svaHab4a 1 59.ii 

fu* storypo adding P#CkJKJ*. include A&gig Images S4.il 

PAL imigfl praeaniiiion in IFF or HAM witn overscan il.n 

fail frame- <^-ao ber, 32 colours or grey sc-pta 2?V.it 

The best Amgi chess yot. packed wUh Tesluret ?.4.*s. 



f>RODUCTlVITY 




H Emulator 
Sup^rBjt* p^rsnnal 



SAM Baak 
AVC Kanlc 
A/C Fflrtjan 
Latlk* C 4.D 
Laf1lc« C Praffl-aalanal 
■ MCC Pascal 

Us* your C6^i proo/trtis and i.k&s! l«x:iud« iabie 
Heiitona* dalabase power, witbout programming) 



Svup-arBasaPrQlaftKl^nal Wilh Pnrmn Edilorind EJML prngpram Inn-qu^q^ 



AcQul*HlQn{Vl,3] 
Maalplan SOfi 
MaKlplin Plua 
VIP Profea,alanal 
LogfallB 

HuMnessMrara Pick t 
Butln«3 9wara Pack 2 
Inlre Cad 
Aagla Draw Plua 
V-Cad 

MCC AisdfnWer 



£ff,H 
154,B!i 

!« « 
-jiig 

€S ^ 

•%aa 
Tt.ai 

WW 
22At* 
S9i Ri". 



ftftjpili^njl daUbiLW pr4>gramnning languscje 
Ulbmala Amiga iproadshcKil ■* aphica/spQCKih 
As MaMipiBi MO Bbovfi plua. fjownrlul Macro lB.rKii.jaqn 129 
1-^-3 "CAmpiBlibla Spf4a.dShaa[ + dalabasa 4 c/aohn 99. 

x 1D24 aspraadshoM, dalabas* c^Qjpha: £ CaJondar 99 ui 
Invoking, Sales Ledger, Stock Comrol, by Pjnjraad I59.aa 
C^enei at Ledger. Purchasa Ledger, by F a'y»«ad 1S9.aa 
Entry |« veJ CM) package, prini&r o* piorw* oulpvl 54.ia 
Comprehensive CAD *ith multiple laver* A wmdowa 124.is 
Profess^nat CAD syslem (needs 424.ft 
Professional devetopmani syslem wrfti linkef & hbfsrws SH.s* 




■ Super**** 121 

■ Sup*^Bi*+«4 ^ Prus-4 

■ S4Jjp«rEl4i4; The Book 

■ Svparfujse Slarter H 
If SiaparScripE 1 73 

■ SuparSc rlpt 44 

■ PalSfMd 

■ Dieford Pascal 

■ Oxford Patcil IH (cape!- 

■ Ct>b<?\ 

R Supar C 
fl Mack Pack 

■ Oxford flaslfl a* 

■ tm E^anilen RAM 

■ RamDQa 121 

■ !?*4 E*pan*len HAM 

■ Anatomy pf ih* T2I 



■ Canufiadora 13SD 

■ Co mm ode fa 131 

■ NEW ISflf disk drlva 3.5* 

■ Commodore 1 57 1 d'ak drive 

■ Commodore 154 1C disk drlva 

■ NEW Cemmodofa PC-Ill 
£21.is ■ VlziWrtla 121 Classic 

24.1s ■ VIzaWr He 14 |dlsk^ 

11. ie ■ VlnWrila 14 (cartrldoe) 

14.1s ■ VlzaSlar 124 

■ VliaSLpr 44 XL! 
24j¥ ■ VlzaSlar 44 xia 

OrfrCMd SyaiBrm' bnl aatling Rmr.K. compiUw 
Cornptere JAW PbjcbT wiEh ^iDnstonn 
As above, lor C6+ 1ape users 
Cofnptar* COBOL paCkag* horn Abacuf 
Complete C language 10 k A aiandard 
AH-ln-ona pfogrammaf "t TooftiVRanT-dak 
am m -one Ea-Me cciTp4er. ToolkiE, ooo^resaor 
51 2K Expansion RAM cartridge Km iha Ci2i 
bg-Mning-ratl r\AM-<ksJ( tor 512K e^panaion NAM 
256K t^panston RAM earlridge lor iha C&4 
T>» 500- o*go ^deTa guide ba- iba i aa 



vili BiJIIJt) 

1 j a ■ 1* a 4.' 1 3 
1 -114 B4J ; * 



L399 
199 
199 
199 
119 
Call 

19. ps. 

J9 P! 
4f »!> 
Tt.ll 
l«tl 
4* St 
14 13 

19.14 
lS-q\ 

39. •ib 
IS fl^ 
19.05 

49« 

29.95 
99 yi 

9 B!- 



IF VOM WAKT rT TOMORROW... CALL US TOO A VI OH S4« - I0413S 



Prlcee are POST Ffl.EE A inctudn VAT. 
Order phon* mm your traeff card 
or send c hea^Si'PO or voiur credrt card 
number, orttcal or dwa- wtom* Wa 
despaich sarne day by FIRST CLASS 
post hease aAaw 5 days Tor daAvary 

Ol hardware Oi dm a Pttcna qunkrd mif* 
aubkaCI 10 ayailahiliry n*i. asa 




LAKESIOr MOUSE, KINGSTON HILL. SURREY, KT3 TOT. TEL. 01 -14*- 725* 
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COMPETITION 



Win a 
Bionic 
Arm! 



Your chance to win a 



fantastic Robot arm 



from Datel! 



WeVe teamed up with Datel 
for this month's competition 
spot l he difference and the 
lucky winner could walk away with a 
Robot arm and software - worth £50. 
The next four entries out of the hat 
will each receive Blazing Paddles - a 
combined light pen and graphics pack- 
age system. So what arc you waiting 
for? 



How to Enter 

Study the l wo cartoons on this page; 
there are a number of differences 
between them. Once you have decided 
how many differences there are, 
complete the entry coupon and send 
it lo the editorial address (see coupon), 
Write the number of differences that 
you have found on the back of the 
envelope. If you don't your entry will 
not be accepted. 



The Rules 

Entries will not be accepted from 
employees of Argus Specialist 
Publications and DateL This 
restriction also applies to employees' 
families and agents of the companies. 
The How to Enter section forms 
part of the rules. The Editor's decision 
is final and no correspondence will be 
entered into. 





| Del at Entry Coupon 



Name 



i P ■ r ■ 



Address 



l 

Number of differences found . 



Postcode 



'■■■^l + l + aa 



«■ + !■* + » 



I Closing date: 31st Oct 1988 

I 

I 

I 



Post to: Your Commodore 
Datel Competition 
ASP Ltd 
1 Golden Square, 
London W1R 3AB 
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Interceptor 

JL 



Jl 11 forms of combat have become much more remote 
/% as teehnolog) has improved, The Roman soldier 
J_ jLcertainly knew when he had killed someone as his 
victim was impaled only eighteen inches in front of his face. 
By the time a squaddie had a rifle in his hand, he was 
taking pot shots at people over half a mile away. If that 
person disappeared, the squaddie never knew whether he 
had hit his target or the man had just ducked down. 

It is the same with air warfare. Gone are the days of 
the silk scarf, goggles and shouts of Tally- Ho Chaps' as 
you waved to your opponent before blasting him out of 
the skies. Now, all you get to see is a small blip on your 
radar screen at which let loose the odd missile or two. It 
is a bad show if you actually get to see your opponent, 

Two of the latest killing machines are the F-16 Fighting 
Falcon and F/ A-18 Hornet, pride of the American ground 
and naval forces respectively. Interceptor from Electronic 
Arts puts you in charge of either in their latest Amiga game. 

As combat simulators go, Interceptor falls somewhere 
in the middle ground. You do not have to wade through 




hundred page manuals before you discover how to take 
off. Nor is the documentation so sparse that you arc literally 
flying on a wing and a prayer. Instead, there is a twenty 
four page manual, most of which is taken up with diagrams. 

What the program does instead is to take you through 
a series of training flights. At the simplest of levels is free 
flight. There are no enemies or targets, just you alone in 
a big empty sky getting used to the controls of your aircraft. 

The next stage is the easiest of all. You don't do anything 
as you sit beside your training officer as he demonstrates 
the seven basic combat manoeuvres - the aileron and barrel 
rolls, inside and vertical half loops, break turns, inverted 



night and the split-S. You had better be paying attention 
though for your next task is to demonstrate that you can 
perform the moves yourself, 

A qualification mission follows. Take off from the deck 
of the carrier, fly around dealing with any enemy aircraft 
that happen to be in the vicinity before finding and landing 
on the carrier once more, Only a successful mission here 
results in you being passed tit for active duty. 

The controls of your plane are. reasonably straight- 
forward with most of the keys used being sensibly arranged 
and easy to remember, e,g, R for range, T for target, M 
for map and so on, For once in games of this type, I found 
that the combination of joystick and keyboard easy to 
manage so that I could stay airborne long enough to be 
shot down rather than going into a power dive from thirty 
thousand feet as 1 struggled to find the right button to 
press! The head up display, which throws an image of all 
the vital information onto the canopy proved more than 
useful and saved forever having to look down at the 
instrument panel. Ironically, the control that gave me the 
most trouble was the security wheel, included in the package 
to stop piracy. 

You have a variety of weapons available at your disposal 
- AMRAAM medium range missiles, Sidewinder short 
range missile and a close range cannon. Naturally, it would 
be unfair to expect your opponent to fight back armed 
only with a pea shooter so it is necessary to make use of 
chaff, flares and electronic counter measures in an attempt 
to divert the bad guy's missiles. The only problem with 
these is that they do tend to advertise your presence 
somewhat 

One of the most unusual features of Interceptor is the 
number of different views that you, the pilot can obtain. 
You can look out of your cockpit left or right, up or down 
and forwards or backwards. As if that wasn't enough, you 
can also get third person views of your aircraft, i.e. someone 
standing right next to you but outside the aircraft, again 
from the same bewildering set of angles. Why you should 
want to do this in actual combat, I haven't yet discovered, 
but you must admit, it does look impressive in the 
photographs! 

Interceptor has got the balance just about right between 
complexity and gameplay and the game should provide 
many hours of entertainment to any would-be, latter-day 
Biggies, An excellent game. G.R.H. 



Touchl'me: 

Title: Interceptor. Machine: Amiga. Supplier: Electronic 
Arts, 11-49 Station Road, Langley, Berks SI J 8YN. Tel: 
0753 49442. Price: £24 95. 
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7b Jmd out alt you nerd to 




uhoui the Amiga computer 




pays to subscribe to 'Your Amiga* 




you need to do is Jill in the coupon 



U.K. £9.00, Europe £1 1 Mi, Middle Last £1 1 Ml 
Far East £1 3.00, Rest of the World £12.10 
Airmail rates on request. 



n 



Please commmence my subscription to YOUR AMIGA 

with the „„, issue. I enclose my 

chequtr/money order for £. made payable to 

ARGUS SPECIALIST PUBLICATIONS LTD. 
or debit £....._,... from my Access/Barclaytard 



No. 



VaJid from to .... 

Signature „ 

Name 

Address M mm 

•* .r.... Postcode , 



| Billet Lai 



Send thuform withyour remittance to: 
INFONET LTD. 5 River Park Estate, 
et Lane, Berkhamsted, Herts HP4 1 HL 




From the Designer of The Double' comes . . . 

TRACK SUIT MANAGER 

Trie first ever football game with real match tactics. 

f-Wt MINUTES REMAINING unci the score is 11. Vbu must win against I My iy 
Qualify For the NATIONS CUP FIMALS *-hen Hybyon intercept a long tKjss and 
slowly moves l:.,v,..ij - AHobelli challfinytre but Hobson noes Uie'tacWe and 
serosa long rhrouin huA to Barnes ... "OWside" shouls Caorini. "play on" sicjnals 
the ref. LiriHkr:r races towards, the new post. Hateley rnuves back fo* «he hiah 
Cms* .. Barnes ShoolS ... 

YES AT LAST THE BIG ONE 

A management game with so much more. 

* M Computer manay*rJ Countries * S4 Squads ol Computer controlled Players 

* Soild your 0*0 'squid' Irom 100 Individually tainted Players * Select own 
Country * WarJd Cup & Nations Cup * Quahlyincj group maKrfces laH couniriesj 
and Ihe Finals; * MoMhly Dia*y * Most advanced S^out reports EVER * 
Friendlier 5i Tours * Climatiiaiwjni * Visit olher Internationals. # Real foewsparj*r 
headlines * Puhlic Opinions * 

AND THERE'S MORE . . . 

Sophisticated M*\lU Pl^y with ... Adjustable "team Formal ions * Fiee Kiuks * 
Throw In's * Qtiyidu'a * Individual Player Abilities # Goal Kicks * Comers * 
Penalty * Tickles * Fou<s + Select Pliytr 1or 'Set Pieces' * Injurits + Booking's 

* Sending Dff's * Suspensions * Subslitules * Heading * Genuine Penalty 
Snoot Out in Quarter, Sem* & Firm I Matches * Extia Timrj * 

AND MORE . . . 

Indiv.dudl Plav^ & Tr.vm (Dgfenca, Midfteld, Atiack) tactics ... Defensive * 
Attacking # N<jriu<ji * Ou»ck Counter Attacks * luriu\ Marking * Man m Man 
Markmy * OUsidc Trap # Sweeper System * Possession Football * Long bail 
Fusing + On*-Two Short Passing * Au^jressiva Tackling * Take Corners, Free 
Kicks etc + Slay back * Play Upfield * Avoid Heavy Tackles * AND MORE! * 



GOLIATH GAMES is a 'NEW Software Hpuse specialising 
In ,„ ADVANCED ... INVQtVEP ORIGINA L SOFTWARE. 

ORDER NOW ... £9.95 including VAT Plus 50p post ck packing 




PLEASE SENDCHEQUES/FO. TO:- 

4&.LOCKING ROAD 
WESTON-SUPER-MARE 
AVOW BS23 3DN 
0934 Z253E 



COMMODORE 64, SPECTRUM 
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6 4 PROGRAMMING 

Jack in the Box 



The Box utility program provides 
four main functions to allow 
powerful handling of screens. 
Firstly, a PRINT routine is 
provided. This is not necessary for 
machine code programmers as the 
kernal plot routine at JFFFO can be 
used. To position the cursor from Basic 
enter: 

SYS 52797XY 

X must be in the range 0-39 and Y 
in the range 0-24. 

The second routine is called 
CONFIG. This is a special routine that 
will allow the user to set up the utilities 
as req u ired. To call the CONFIG 
routine from Basic enter: 

SYS 52480,A,B,CAE,F 

A - Border colour 

B - Screen colour 

C - Ink colour 

D - Input ink colour 

E - Cursor colour 

F - ASCii code of cursor e.g. 
ASC0\") or 39 

Calling the Conilg routine in machine 
code is slightly more complex. The 
parameters A to F must be set up by 
placing the required values in the 
locations below. This is done using 
LDA and STA in machine code, 

A -$D020 - this is the standard 

border colour 
B -SD021 - screen colour 
C -$0286 -cursor colour 
D SCF68 - input colour 
E -SCF69 -cursor colour 
F -SCF6A the cursor type 

To call the Config routine enter JSR 
SCD00. 

Routine three is an input routine. 
The main advantage that this has over 
the standard Commodore input 
statement is that numeric input is 
masked, Only numbers are allowed in 
numeric input, letters and symbols are 
ignored. 

The cursor type and colour are pre- 
set by the config routine (section 2). 
For basic users* the input routine is 
called by the following statement: 

SYS 52814,TYPE,D1G1TS 

Type is a parameter. This shows the 
type of input. 1 is used for numeric 



A handy utility which 
can be used by 
Basic or machine 
code programmers 

By S. Scott 



and any other value for alpha. 

Digits simply indicate the number 
of characters in the string. This must 
be in a range of 1 to 25. 
NB: the input data is stored at 
location SCF40 or 53056 decimal. To 
read back the data the following code 
may be used; 

For numeric values: 

10 SYS 52814,1,10 
20 A$=** 

30 FOR L^0 TO 9 

40 A$=A$+CHRS(PEEK(L+53056)) 

50 NEXT L 

60 A=VAL(A$) 

70 PRINT'NUMBER INPUT";A 

For strings: 

10 SYS 52BI4JJJ0 
20 A?-" 1 

30 FOR L=0 TO 9 

40 A$=A£+CHR$(PEEK{L+53056)) 

50 NEXT L 

60 PRINT'STRING INPUT ";A$ 

For machine code programmers, 
ensure that config has been set up. Set 
the X register to the number of digits 
and set location SCF5E to the required 
value(0 or 1). Now call the routine at 
SCE57 with a JSR statement. The 
input data is returned in location 
SCF40 as above, 

The final routine is called Box. 
It was created to allow multi-size 
rectangles to be drawn with ease and 
speed. The routine works by clearing 
the required area with spaces and 
drawing a box. The boxes give much 
enhancement to menus and the 
general display. 

To draw a box in Basic, ensure the 
config routine has been called and then 
enter: 

SYS 52517,A,B ? CAE,F,G,H, 
The parameters arc: 



A the start X co-ordinate 
B - finish X 
C - start Y 
D - finish Y 

R and F these values are used to 
specify additional lines. The lines are 
displayed horizontally, inline with the 
top and bottom lines. The values for 
E and F should fall between C and 
D. 

G - this is the colour of the box in 

the range 0-15* 
H the parameter allows the boxes 

to be drawn in reverse(l) or 

not(any other value). 

An example box might be: 

SYS525 17, 10,30^14,7,12,1,1 

Machine code programmers may use 
boxes by ensuring that config has 
been called and then setting the 
following locations to the required 



values: 






A - 


SCF5F 


Start X 


B 


$CF60 


Finish X 


C - 


SCF61 


Start Y 


D 


SCF62 


Finish Y 


E - 


$CF63 


Line 1 


F - 


SCF64 


Line 2 


G - 


SCF65 


Colour of box 


H 


X-register 


Reverse flag 



When the parameters have been set, 
execute the routine at SC057 with JSR 
1C057. 

Program Notes 



The box routine has been kept 
compact to allow maximum memory 
usage by the programmer. Therefore^ 
parameters are not fully checked for 
valid entries and invalid or high values 
may cause corruption of your data! 

To make the box program even 
easier to use, the following has it lines 
can be adopted; 

100 F= F+1 

1 10 IFF^l l HENLOAD'BOX UTTLS* 
8,1 

120 PRINTS" 

130CO=52480: RKM CONFIG 
140 80^52517 : REM BOX 
150 AT=52797 : REM PRINT AT j 
16G1N=52R14 : REM INPUT 

ROUTINE 

See listings on page 61 
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TRILOGie 



COMPUTER PROBLEMS? 




A PROFESSIONAL 
CWAfjNQSTJC 

CARTRIDGE 

FOB YOUR C64. 



1 JOYSTICK POflT 



SERIAL POffT 



* USER PORT 



* CARTRIDGE PQffT 



BASK ROM 



KERWAt flOM 



* CPA CHJPS 




CALL A DOCTOR! 



DOCTOR COMPRISES, 64 DOCTOR CARTRIDGE, 
USER & SERIAL PORT TESTERS, AND — 



VIDEO CHPP £ VIDEO BANKS * SOUND CHFP 



1 & IRQ INTERRUPT^ 
* CASSETTE DATA 



CASSETTE KEY PRESS 



EVEN TESTS YOUK JOYSTICK 



64 

DOCTOR 




- THE ONLY COMFPTEHENSItf E FAULT DIAGNOSIS 
& REPAIR GUIDE AVAILABLE. 

■ expljW step mr step; how TO lOc*if fauts h identify chps 

■ htUWTC CHEHA^rlLE THE *ETBQ^B> 

" INCLUDE COM.WJTJQW t. P.-JT" NUJWfiFfc kUlOE 

l 5S 1- "51 Tl ^ * HIMT1: ~ M^NTIOMDWN ONLY TO THFTOAW 
«OW TO DESCAOEft CHIF5, THE J»KOf LSSH3NAL JM'r 

* '■1'RfrrErv er fwcw=e5sk*Val3 *ifH a wu.r kno*t.£d<-£ Of faults « bepajfi 




you need the 

DATASETTE DOCTOR 

T HE ONVf COMPLETE DATASETTE SEflVICfi & AUGNME-JMT KIT. 
► OifvK 1^0 T£5T5 'A'TTH VERY PRECISE ADJUS-TMEN 1 



or the 



► CHECK CATAMITE ClftLLifTRY 

► CHECK F Oft ELECTS C*. 
l*iTERFEf?E b ,L: 



jiHC'A'iJ 11 electronic pajitj 



► £hg£KSM^G PERFORMANCE LREZWl NIGH BAUD WE y.Vl%G TEST 



TO ORDER SEME CHEQUE, 
BANKERS DRAFT, or quote 
YGLNT ACCESS Offi VISA 

Number, 



PRICES TftJCLUDE RECORDED 
DELIVERY ft VAT PROMPT 
DESPATCH FREE CATALOGUE 
Ut/ITH EVERf ORMP. 



DRIVE 
DOCTOR 




WITH THJS COMPLETE KfT TQUCA ry Cr+FCK X 
* WEAD ALUjMMEOT — Unique- tea makes accural? M>mng gas y 
*JHEADMO^™EMT - Shows up wem a f notion. 



► CHECK LQAflftlj REKFP^M^^CE SPECWiTUflBO LOAD WG TE5T 



► CLEM S DE MAGNET.3E TAPE HEAD tLEAMSR DEAMttlETBER fc, D PLc^ 



EXPRESS Q€LIV^f * 
SAMELVrf D€£PATCH 
- ADO EI.^S. 



QVER4EA5 CUSTOMERS 
PVCASE ADD CI .50 
EXTRA POSTAGE. 



■ HACK STOP SETTING - Critejl bur easy eo adjust 

■ MOTOR SfEED — shi>wii ^peed e rrors. 

* ALSO a.hows ld hre piay £ faulty orrotor 



CO(W |E5COfttPLET£ 

TAPE SPECJAJL 
A^ftWlEfVT Dtf* AND 



Trilogic Dept.YC ; Unit 1, 253 New Works Road Bradford, BD 1 2 OOP. Tel. 0274 69ii ts 



FREE 
with the next issue of 
Your Commodore - 
32 page special for 
CI 6/ Plus/ 4 owners - 
full of invaluable 
programs for both 
serious and family 
entertainment 

On sale 7th October 




YOUR 



COMMODORE 

SERIOUS 

USERSr 
GUIDEI 
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READERS SERVICE H ^3 

Software 
for Sale 

If you think that one of our programs looks very interesting, but you can't 
afford the time to type it in then our software service will help you out 



Jcs three o'clock in the morning, You sit at the compute r 
keyboard having just finished a marathon typing session 
entering one of t he superb programs from Your Commodore. 
Your fingers reach for the keyboard and press the letters 
U and N\ You press RETURN, sit back and nothing happens. 

Everyone has probably faced this problem. When it does 
happen it's a matter of spending hours searchinij Through 
the program for any typing mistakes. No matter how long 
you look or how many people help you, you can usually 
guarantee that at least one little bug slips through unnoticed. 

The Your Commodore Software Service makes available 
all of the programs from each issue on both cassette and disk 
at a price ot £6. 00 for disk and £4,00 for cassette. None of the 
documentation for the programs is supplied with the 
software since it is all available in the relevant magazine. 
Should you not have the magti/.ine then back issues are 
available from the following address: 

INFONET LTD, 5 River Park Hstate, Bei khamsted J lerts 

HP4 IHL. 

Tel: (04427) 76661 

] 'lease contact this address for prices and availability. 

The Disk 

Programs on the disk will also be supplied as totally working 
versions, i.e. when possible we will not use Basic Loaders 
thus making use of the programs much easier. 
Unfortunately at the moment we cannot duplicate C 16 and 
Plus/4 cassettes. 1 lowever programs for these machines will 
be available on the disk. 

What programs are available? 

At the top of each article you will find a strap containing 
the article type, C64 Pre ram etc. So that you can see which 
programs are available on which format, you will also find a 
couple of symbols after this strap. The symbols have the 
following meaning: 




This symbol means that the program is available on cassette. 




These programs are available on disk. 



Please Note 

Since the programs supplied on cassette are total working 
versions of the program, we do not put disk-only programs 
on tape. There is no sense in placing a program that expects 
to be reading from disk on to tape, 

MAY 1988 — 

DESIGNER — A powerful drawing package for C64 
owners* 

80 COLUMN VIDEO - A simple 80 column character 
designer for the CI 28 plus disk. 

CHARACTER GRABBER — Grab your favourite C64 
character sets and use them in your own programs. 
ADVENTURE KIT V — The fifth part of our continuing 
library of C64 adventure writing routines. 
C12% FKEYS SWAPPER — Store four sets of function 
key definitions with this handy utility. 
SCREENDRAW 64 — A powerful C64 character and 
background editor for producing your own scrolling 
backdrops (disk only). 

ORDER CODE 
DISK YDMAY88 £6.00 
TAPE YCMAY88 £4.00 

JUNE *gg 

DIRECTORY EDITOR — A superb utility that allows 
you to alter your disk directories as well as add comments 
(C64 disk only), 

30K RAM DISK — Turn unused memory on yoar C64 
into a pseud o disk. 

BASIC LISTER — List a Basic program stored on disk 
without having to load it into memory fdisk only). 
EASY BASIC TOOLKIT — Give your C64 over 30 new 
basics - including the ability to store libraries of subroutines. 
DISK SECTOR EDITOR — Examine the contents of your 
Commodore 1541 disks (disk only). 

ORDER CODE 
DISK YDJI N 88 £6,00 
TAPE YCJUNgg £4.00 

JULY *S8 

EASIPRINT — Now CI 6 and Plus/ 4 owners can access 
their printer functions with a set of 60 easy to use Basic 
commands (available on disk only). 
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READERS SERVICE H SI 



HANDY INPUT ROUTINES - Make your Basic 
programs idiot-proof and more attractive with these two 
Basic input routines (C64), 

MAKING MUSIC - A simple C64 synthesiser to 
accompany our popular .series. 

DIY PARALLEL INTERFACE - Use this software and 
a lead of your own manufacture to drive a Centronics printer 
(C64). 

CP/M CENTRONICS INTERFACE - Give your 128 in 
CP/M mode access to a Centronics printer 
CASSETTE INLAY PRINTER - Use your printer to 
produce neat inlays for your cassette collection (064), 
DISKASSEMBLER — Disassemble your programs direct 
from disk with this program for the C64 (Disk Only). 

ORDER CODE 
DISK YDJULS8 £6.00 
TAPE YCJUL88 £4 JO 



SPRITE LIBRARY — Aeroplanes are the subject of this 
installment (C64). 

EDUCATING SYDNEY - Create an image of the SID 
chip in memory so that you can see what it's up to whenever 
you require (C64), 

SIMPLE — Give your Plus/4 the facility to use Icons and 
pull down menus. Available on disk only. 

ORDER CODE 
DISK YDAUG88 £<k(M) 
TAPE YCAUG88 £4.00 



SEPTEMBER 1988 



august m 



MAKING MUSIC — Programs to accompany August's 

installment of our super music series (C64). 

SHORT INTERLUDE — Overcome the problems of 

handling more than one interrupt with this handy routine 

for machine code programmers (64). 

TAPE ORGANISER — A high speed program filing system 

for cassette users, (C64). 

SPILT BAUD RATE TERMINAL — Drive an RS232 
modem with this TTY software for C64 or CI 28. 



MUSIC COMPOSER - Compose your own three part 
harmonies on your C64 with this superb package - disk 
onlv, 

MUSICAL FX - An excellent effects generator lhat allows 
you to produce sound effects in your own C64 programs. 
SAMPLER 64 The quality may not be suitable for studio 
use but you can have great fun using this C64 sound sampler. 
C16 Disk Monitor - A superb dish utility for C16 and 
Plus/ 4 owners (available on disk only) 
ORDER CODE 
DISK YDSEP8S £6.00 
TAPE YCSEP88 £4.00 



Cassettes or disks are available from March 1986. Please 
ring the editorial office (01-437 0626) for details of these. 



1 



j ORDER FORM - PLEASE COMPLETE IN BLOCK CAPITALS 



I - 



I 

NAME 

j ADDRESS 



NAME 


QTY 


TAPE/DISK 


ORDER CODE 


I 

PRICE 












- 




















OCTOBER 88 




TAPE (£4.00) 


YCOCTS8 




OCTOBER 88 




DISK (£6.00) 


YDOCT88 




OVERSEAS POST£1 










TOTAL 







W ■ I I * 



I 



POSTCODE. . 



I encfose a cheque/postal order for £, . , 
PUBLICATIONS LTD. 



. . . made payable to ARGUS SPECIALIST 



All orders should be sent tor YOUR COMMODORE, READERS SERVICES ARGUS SPECIALIST 
PUBLICATIONS, 9 HAlL ROAD, HEMEL HEMPSTEAD, HERTS HP2 7BK 
Please allow 28 days for delivery. 
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A world of information 
at your fingertips 




Teletext on your 64 or 128 brings you the very latest information 
free! And unlike a Teletext TV you can print pages like todays TV 
or save a recipe to disc or cassette. Ceefax and Oracle proyide 
hundreds of pages of news, sports results or share prices, weather 
and road reports, cars for sale, even bargain holidays plus much 
much more. 

The Microtext Teletext Adaptor fits neatly on rhe user port, just 
connect it to the Tuner and piug in an aerial or the Adaptor alone 
may be connected to the VIDEO OUT socket of a video recorder. 

The Microtext Adaptor is only £79.86 ¥ Adaptor and Tuner just 
£124.95 including VAT and p/p. 

AMIGA 

Amazing full feature Amiga version speaks etc. etc. and also 
provides colour TV on your monitor. Available now E 124.80 + VAT. 



MICROTEXT 

YC, 7 Birdlip Close, Horndean, Hants P08 9PW 
Telephone: (0705) 595894 



PnOLWINNER 

THE ULTIMAT^OQLS P^DICTIONP^GRAM ™ ^ 

• MAS5IYI DATABASE Poolswinner u* a sophiaueaLfed Ptmh: 
ftfedJClitin. Uil El ^othks ra}rnjik ii n with Ifitf laLtfQIBBt dar.lbaB€ 
available - 23000 maichea.tfve« lGy*ara. 

• PREMCtS Noi jiiii SCOHZDRJ\WS. but A WAYS. HOMES 
ind NO SCORES. 

■ SUCCESSFUL SEUC flUijamcaa thai PtoUwinnar performs 
signififfajUW better than chance. 

■ ADAPTABLE PrababltotieH are given on a^prv firfftw - 
■-hi>^EH=i 45 muiy selections as you need far your bel. The 
p[ L-uii4r [jr«dijclLor. fomuLa can hr: hy the user - you CATi 

develop arid ten your own unique ni*ihod_ 

• SIMPLE DATA ENTBT Allscarn najnnn ajiin the pregranv Simply type inche reference 
numbers from iha screen. Or Lisa ftXGOl ro produce Enure ILi* ju fa ma tic ally (see below). 

4 LEAGUE AND NOET-LEAGFE All English and S^isti League tearna are supported, 
and. -also the noa-leaque sides often used on poola coupons. 
PRINTER SUPPORT Pull hard copy pummt □£ data if ypu tave a pimiei. 

PRICE £ IE. 00 (all inclusive) 





FKGEN8a ; 9 



AT LAST: Nti mutt tfriixpgLuig Ibi hnuin to ye I The 

fi jftijTo liFi inlo the compuler FTXOEN has been 

pcoqiiLnirr.ed wiLkalj ar.J Sroflish Llsjuju 

fetures for 1 966-99 Simply type in the date, and the full fixture us u generated) 
m seconds. f\Uiy -LTJ^-ipa".Lble wilti PoaLswirj-.ti. YemLy uptiitfts available 

POOLSWIIWIR with FTXGEN £19.50 £fci both} 



COURSE WINNER 



va 



NOT IHTST A TIPSTER 
PROGRAM, Coiiraewinriei 
V3 can be used by expert 
THE PUNTERS COMPUTER PROGRAM anH occasional punlerH alike 
You can develop and rear your own unique winning syaiem by ad^-dstui^ the 
analysis formula, ci use the piogram in simple mode CouiB«wiriner V3 uses 
jsiaiisdeaL anaJyais of tuajoi (acton including pusi Conrn, speed xauiiga, ccru at; 
staCialk^. pri» money, weighd, going, trainer and jockey form etc. etc. h 
outputs most ukely winners, good long odds bets, forecasts, iri casts etc. The 
dtiabu* inctudw vital couth Satieties for all B-ritish courses, You can update 
ine database never goes out oi date. FULL- PRINTER SUPPORT. 

PRICE £18. DO (all inclusive ) iririudei Flal AMD National Hunt teidoiu. 



AVAILABLE FOR 

Ai supplied on, tape.. 



AMSTRADCPCi 

EECfi DISCS... 

( Auiotfiabc Comersior, 10 disc) ^ecthuw M M J dH (Add *3 W 



AMETJtADPCW 
□M Format 

COMMODOPZ AMIGA 
fcTAtfEST 



Snnd Checnues-POa (or 
return ci post service to 





Si !■]•" I \t ^ k] : phone 24 hre 

62 ALTRINCHAM RD. GATLEY, CHEADLE, CHESHIRE SK84DP- SOB 1-438 7425 



1 



EEC LTD. 




SPECIAL DEDICATED PRINTERS 
FOR COMMODORE USERS 

★ BROTHER HR10C £120 S£ 

Daisy wheel 80 coJ 12 CPS 2K Bufer, includes TRACTOR 

FEED BOOKS IN ENGLISH, GERMAN & FRENCH - 
CENTRONICS & SERIAL VERSIONS also available. 

IDFAl. FOR WORD PROCESSING 
r cn,i*iu»Li Previously Lisl Price £343,00 

CDMMQKME W 
VIC 111 

PfllNIEH 




n - ,- -y At : r" i f. h: F^>»=S£J 
(PROVIDE B| 



AMIGA 

USERS ORDER 
CENTRONICS VERSION, 
OR HR5 THERMAL 80 COL 30, CPS 
CAN USE NORMAL PAPER - QUIET 
PORTABLE BATT OR MAINS £50 
C64 POWER SUPPLIES £15 

All prkes inc. VAT. Add It post™ tar printer, £2 other item. Tel. ordere. VISA 
or v.vM «.n'n nr-oV Ans^nhr>n+ i ortk'Ts ArshrTIMT: PIimm: Uia^: Uil^phoiiK numb*r 

for acknowledgement. 

18-21 Misbournc House, Chiltern Hillj 
Chalfont St Peter, Bucks, SL9 9UE 
Tel: 0753 888866 




RS232 INTERFACE 64, 128 or Plus/4* . , , £34 99 

Weaaufirig only '2*69x57 mm. the smaHest and neatest unit available. 
Conforms to Commodore 1011 A user-port standard. Compatible with 
BASIC, Easyaoript. Superscript. Superbase, Mini Office, Script Plus etc, 
Connect to RS232 printers* modems and other devices. Supplied with 
1 metre of cable (add 75p eMra metre*) terminated with a male (female 1 ) 
25-way D-connector, or a custom cable matfe to your requirements Our 
after sales service for unusual printers guarantees to gel you up and 
running. Supplied wilh a terminal emulator program, file transfer and 
other utilities on tape/disk* 

IBM PC File Transfer Utility . - £9.99 



Captures test or binary files via the CO Ml RS232 port. SuppUed on a 
360k IBM format 57 q " disk. Simple instructions provided by on-line help. 

VIEWDATA TERMINAL 64 or Plus/4 . . . .£14.99 

Access Prestel, Micronet, CityS#rvice etc. Works with any user-port 
interface and 1200/75 modem. 

CENTRONICS CABLE 64, 128 £18.99 

Compatible with Easyscript. Superscript etc. Driver for BASIC on disk 
or tape*. 

6502 ASSEMBLER 64 or Plus/4* tape/disk £12.99 

A sophisticated two- pass symbolic assembler and text editor which 
supports tape and disk filing. The assembler, editor, source and object 
code may all be resident in memory simutaneously, facilitating rapid and 
interactive cods develop men. VE^y fast edit/Assembler/iest cycles. 

Z80 EMULATOR/ ASSEMBLER 64 disk £12.99 

A unique integrated Z&Q development package. The emulator compiles 
ZS0 source code into optimised £502 which runs on the at about one 
sixth the speed of a 2 MHz ZB0. The cross-assembler generates hex: or 
binary Z8Q object files. The dish contains a powerful editor and example 
programs. 



Ptease specify ' option*. Send cfteque/PQ. ^and#r by accsas. 
Prtcas incfud* VAT and PAP. Ov$r$e&$ Ortfeflt Jtffcf 
Allow if p f cp f week for deiivery, 

YORK ELECTRONIC RESEARCH 

The Fishergate Centre, Dept VC, 4 Fishergete, York V01 4AB 

Tel (0904) 610722 
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First 
Steps 



By Norman Doyle 



For such small phrases, error messages take a lot 

of understanding 



Error messages are actually 
devised to help rather than 
hinder progress. This article 
completes our look at file problems 
and tackles the errors that can arise 
with calculations 



NOT INPUT FILE 
Occurrence: program error 

Generated after an INPUT # or 
GET # command, this means that the 
file number refers to an output file, 
In other words the file was opened as 
a write only Tile. 

NOT OUTPUT FILE 
Occurrence: program error 

Similar to the previous error, this 
appears when the wrong type of file 
is accessed by the PRINT command. 



The only solution for both of these 
problems is to first of all check that 
the command does describe the 
required action and that the file 
number is correct. If everything checks 
out, then the file must he closed and 
re -opened as the correct type. 

FILE DATA 

Occurrence: program /file error 

When numeric data is expected from 
a file read command but string data 
is returned instead, this is the error 
message that appears First of all check 
that ihe file is the right one and then 
alter the INPUT # or GET # 
command structure to handle the data 
correctly. 

For some obscure reason, the C64 
manual refers to this as the BAD 
DATA error message. 




MISSING FILENAME 
Occurrence: user error 

This only occurs when operating with 
a device number greater than three and 
is generated when a null string is given 
as the filename. This can only be done 
by using the syntax: LOAD w "8. On 
cassette this would be a valid filename 
and would load the first program file 
encountered. The equivalent disk 
command is an asterisk or a colon 
followed by an asterisk. 



ILLEGAL DEVICE 
NUMBER 

Occurrence: user error 

There are only two device numbers 
which cause this error; zero and three. 
These correspond to the screen and the 
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keyboard which cannot he saved to or 
loaded from. With sequential Tiles the 
operating system is blind to device 
numbers and will apparently accept 
any syntaxially correct statement 
regardless. 

Printers are not input devices but 
the operating system will still allow an 
attempt to load. Trying to save to a 
printer produces interesting results! 

Legal device numbers range from 
zero to 255 but values less than 63 , 
or between 128 and 191 generate a 
DEVICE NOT PRESENT error if the 
device is not connected. An attempt 
to access devices with any of the 
remaining values will be executed 
whether the device exists or not. 

If a device number of 256 is used 
the error generated is ILLEGAL 
QUANTITY. 

LOAD 

Occurrence: operating system 
or user intervention 

This indicates that a load has failed. 
The causes can be a faulty disk or tape, 
a permanent or temporary electrical 
fault or the pressing of the RUN; 
STOP key to abort a load. 

The electrical fault may be as 
simple as a bad connection at the 
cassette port or a transient power 
spike. Spikes arc caused by heavy load 
equipment such as central heating 
systems, cookers or fridges causing a 
Redback into the main. This usually 
causes the visual display to jump 
and a loud click is heard through the 
speaker, 

Another cause can be misaligned 
tape heads. As time goes by, the 
playback/ record head can move 
slightly and the tape signal misses the 
read head slightly. This results in a loss 
of 'volume" which the computer can 
only tolerate to a certain degree. Once 
the signal becomes so quiet that this 
threshold is reached, the tape may start 
reading until natural tape movement 
pulls the signal down below the 
cassette recorders threshold of 
'hearing*. 

Alternatively, the drive band in the 
cassette may be worn out. This causes 
the tape to vary in speed ruining the 
precise signal timing that the computer 
relies on to make sense of the data. 
Similarly, a motor fault would 
produce the same effect. 

The solution to spikey mains 
signals is to unplug the offending 
equipment or to fit a smoothing mains 



filter socket for the computer 
equipment. 

Alignment problems can be cured 
by a datasetie doctor system which will 
help to diagnose and possibly correct 
the fault. 

Disk faults result from similar 
causes to cassette faults but correction 
ol alignment or speed problems is 
more difficult to solve. Disk drive 
alignment kits are available but they Ye 
more difficult to use. Given that the 
disk is faulty anyway, one may be 
worth a try. Care must be taken 
however because the drive plugs 
directly into the mains and a 240V 
shock could be at the least painful, at 
worst fatal. 

VERIFY 

Occurrence: operating system 
or user intervention 

A verify error usually occurs because 
the disk or tape program is not the 
same as the one in the computer's 
memory. If this is definitely not the 
case, the device has one of the faults 
outlined under LOAD errors. 

This completes the catalogue of 
cassette based errors but there are 
plenty of problems which can be 
experienced with disk drives. The 
CI 28, CI6 and Plus/4 computers all 
have special handling systems to report 
these faults but C64 users will have 
to rely on the flashing red LED 
warning light on the drive, A cartridge 
or a disk operating system, such as the 
one supplied on the TEST/ DEMO 
disk, can correct this problem- 

All of the remaining errors in the 
C64's repertoire are programming 
errors. The specialised CI 28, C16 and 
Plus 4 errors will be covered in a later 
article. 

Mathematical Errors 

Mathematical operations follow very 
strict rules; all of which cannot be 
detected by the operating system. Use 
of statements such as 4*5+1 are valid 
when the required answer is 21 hut 
invalid when the programmer means 
that four is to be multiplied by the 
result of five plus one. This should be 
correctly written as 4*(5+l). Such 
undetectable programmer errors arc 
not the concern of the computer^ 
operating system and care in the use 
of brackets is an essential skill to 
master. 

ILLEGAL QUANTITY 

This occurs when a number is used 



/hieh goes beyond the allowable range 
for an integer variable or exceeds the 
255 range of file numbers, device 
numbers and other such values. 

The allowable range for integers is 
—32768 to +32767 inclus tve P If a 
calculation is expected to exceed these 
limits it is best to use the more usual 
floating point method (A rather than 
A%). 

OVERFLOW 

An overflow error only occurs when 
the result of a floating point 
calculation exceeds plus or minus 
1.70141 1 8345F+38. 

No errors are generated with 
negative exponential (E) values which 
exceed 2,93873588F-39* This is 
because lower decimal values 
represented in this way are very small 
indeed, having 38 zeros between the 
decimal point and the string of 
numbers preceeding the E value. 
Unfortunately, exceeding this value 
results in the variable becoming zero, 
so calculations should be kept well 
within the limit to ensure maximum 
accuracy. 

DIVISION BY ZERO 

Although dividing by zero h not 
permitted, dividing zero by another 
number is allowed but gives a value 
of zero. 

FORMULA TOO COMPLEX 

This can occur under numerous 
circumstances but basically means that 
the computer cannot cope with the 
mathematical formula as it is 
presented. 

Correction involves breaking the 
calculation down into easily 
assimilated sub calculations or to use 
fewer brackets if at all possible. 

UNDEFD FUNCTION 

All FN functions must be defined 
before they are used. This may sound 
like commonsense but it can be easily 
done when a program is created in 
modular form using subroutines. 

The way to avoid the error is to 
define all functions within the first few 
lines of every program. If a function 
is necessary at line 1000 of a program, 
go hack and add a line as near to the 
beginning as possible to set up the FN 
formula. 

Next month we'll be covering 
errors associated with GET and 
INPUT, includ ing problems posed by 
mixing strings and numerical data. W 
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irst there was Summer Games, 
then its sequel Summer Games 
II which were quickly followed 
by Winter, World and California 
Games. Now just when you thought 
it was safe to pick up your joystick 
out comes The Games - Winter 
Edition- 

Seven more events await joystick 
athletes in the first of the many games 
set to jump on the Olympic 
bandwagon but why is the Winter 
Edition released now in the Summer 
when you just know therms a Summer 
Edition coming in the winter? 

These new "games" games are as 
a result of E pyx's success in capturing 
the Olympic licence and the Winter 
Edition includes a combination of 
snow, skis, skates and ice which will 
prove irresitable to those aspiring to 
the greatness of top athletes such as 
Eddie "the Eagle" Edwards. 

Many of ihe seven events in the 
Winter Edition appeared in Winter 
Games but are now more involved 
games demanding more than a 
sequence of joystick moves. 

As with the previous games, up to 
eight players can compete for gold, 
silver and bronze medals and to set 
new world records. You can also 
practise any event or compete in one 
or more. 

The luge is the first event and 
hurling yourself down a track on a 



small piece of wood seems the ideal 
way to end the contest, not start it. 
Bui you must steer your luge down 
one of four packed snow tracks faster 
than anyone else by steering it down 
the middle of straights and riding 
corners as much as you can without 
clipping the edges which will cost you 
valuable seconds. 

Cross Country skiing also gives 
you a choice of courses that range from 
one to five kilometres and is basically 
the Winter Games Biathlon without 
the shooting and is the most 
disappointing of all events as a simple 
left- Right rhythm will ensure a good 



The ice skating is far more involved 
than its Winter games equivalents as 
now you must choose your music and 
plan your program of moves before 
performing it in the Olympic arena. 
A selection of jazz, rock and pop 
ensure a mixture of beats to plan your 
double axels, spins and falls to. Then 
in the performance you have to 
perform the right move at the right 
time in the music to score maximum 
points. 

For true Eddie Edwards action you 
should try the Ski Jump with its new 
jumper perspective of the slide down 
the slope before you hopefully soar into 
the air for a medal leaping jump or 
plummet and land in a heap in the snow. 

The slalom course is just as 



treacherous as you must ski between 
the flags. Timing is vital but the 
inconsistent spacing of the flags means 
a simple rhythm just won*t work. 

Speed skating seems like an 
obvious event to include and many 
were surprised that it was left out of 
the original Winter Games but now 
it^s back for those who want head to 
head racing action. In this event 
beating a computer pacer isn't quite 
as satisfying as crossing the finishing line 
while your human opponent is face 
down in the ice. 

The final event is for the extroverts 
of the skiing world as T V cameras line 
the mute of the downhill. The course 
is mapped out with flags that you must 
steer between to stay on your skis but 
when you come in range of the cameras 
you can show off with a few flips and 
jumps. Naturally, it's the one with the 
fastest time that will take the gold but 
it helps to get the crowd on your side. 

The medals are presented to the 
winners in true Olympic fashion with 
the first three on pedestals* the gold 
medal winners national anthem 
playing as the flags are unfurled. 

More stirring stuff from Epyx, 
Touchiine: TJL 
Titter The Games - the Winter Edition* 
Supplier: Epyx (US GoIdX Units 2/ 
i, Holfotd Way, Holfard* 
Birmingham, B6 7 AX. Tet 021-356 
338& Machine: C64. Price: £9,95/ 
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Listings 

Get it right first time with our deluxe program system 

for the C64. 



Y 



on may have noticed that our 
listings are free of those horrible little 
bkick blobs which send you searching 
around the keyboard for a suitable 
graphic symbol. You may also have 
noticed the funny numbers by the side 
of each line of the listing. Fret no more, 
it's all part of our easy entry aid, 

Instead of those nasty graphics and 
rows of countless spaces in PRINT 
statements and strings we use a special 
coding system. The code, or 
mnemonic, is always contained in 
square brackets and you'll soon learn 
to decipher their meanings. 

For example, [SA] would mean 
type in a Shifted A, or an ace of spades 
in layman's terms, and [SAIO] would 
mean a row of ten of these symbols, 
[S+2] means hold down the shift 
key and press the plus key twice. It 
doesn't take a great leap of logic to 
realise that [C+2] means exactly the 
same thing except that the Commo- 
dore key (bottom left of the keyboard) 
is held down instead of the shift key. 

If more than two spaces appear in a 
statement then this will be printed as 
[SPC4J or, exceptionally, [SSPC4J. 
Translated into English this means 
press the spacebar four times or in the 
latter case hold the shift key down 
while you do it, 

A string of special characters could 
appear as: 

[CTRL N, DQWN2 f LEFT 5 , H L U E 
F3,C3] 

This would be achieved by holding 



down the CTRL key as you press N, 
press the cursor key down twice, the 
cursor left key live times, press the key 
marked BLUE while holding down the 
CTRL key, press the F3 key and, 
finally hold the Commodore key down 
while pressing the number two key (C2 
would of course make the computer 
print in brown). 

Always remember that you should 
only have a row of graphics characters 
on your screen with no square brackets 
and no commas, unless something like 
this appears: 
|SS].[C*] 

In this case the two characters should 
have a comma between them. 

On rare occasions [REV T] will 
appear in a listing. This is a delete 
symbol and is created by entering the 
line up to this mnemonic. Then type a 
closing quotation mark (SHI! "I" & 2} 
and delete it. This gets the computer 
out of quotes mode. Hold down CTRL 
and press the number nine key 
(RVSON), type the relevant number of 
reversed Ts and then hold down 
CTRL and press zero (RVSOFF). 
Next type another quotation mark and 
delete it again. Now finish the line and 
press RETURN. 

A list of these special cases is given 
in the table but remember that only 
one of these mnemonics will appear 
outside of a PRINT string: the symbol 
for pi. This may appear when its value 
is needed in a calculation so this may 
look something like; 



:CO=2*[PI]*R; 

Ignore the square brackets and just 
type in a shifted upward pointing 
arrow (ie. the pi symbol). 



j~rRPGRftrt: SYNTAX CHECKER J 



5 REtT 5YTAX CHECKER - ERIC DOYLE 

1Q BL-10 =LN-7Q :SA-49l5? 
50 FDR L-0 TO BL. ; CX-0 : FDR D-fl TO 
15 

30 HEAD A: IF A> ■255THENPRINT "NUhE 
ER TO LAPSE"' j LN+CL"10 3 -STOP 
10 CX-CX*A : POKE 5G+L*16+D , A ■ NEXT 
D 

50 REfC A: IF f\><CX THENP3INT'*ERR 

□R IN L IME lh ; LN-K L* 10] - STOP 

50 ME XT L:SYS 49155 ■ NEW 

70 DATA 173,5,3,501,165,505,31,1 

50, 169 , 3 , 111 , 35 , BOB ¥ 141 , 33 ,505,1 

947 

50 DATA 159,7,141,134,5,163,13,3 

£•210,555,169.61,111,4,3,169,166 
c 

90 DATA 195,141,5,3,00,96,150 16 
9. 124,141 ,4., 3,16s, 165, 141,5, 1555 

DATA 3,103.14,141,134,5,141 

as.eoa.ies.e, in ,33,505,90,36,15 

UO DATA 35,134.155,72,130,72,15 

5,7^,165,0,166,50,133^554,155 31 
,1747 

150 DATA 54, 101,354, 133, E54 155 
0,5,340, 15,53,554, 133,554,535.18 
9, £340 

130 DftTfl 0,5. 540, 5,54, 101, £54, 13 

3, 554, 535,503, 533,103,1, 141, 134 
3134 

140 DATA 3,155,554,74,74,74,74,3 
5, .;SE, 15? ,3^,510,555,165,^54 41 
5054 

150 DATA 15,33, 156, 133,35,310 55 
5, 1B3,13 : 33, 510,55^,109, 13,35 31 
0, 1955 

150 DATA 555,155,7,141,134,5,104 
,109, 104, 170, 104, 95, £4, 105, 4B,£0 
1, 1632 

170 OATfl 50,16,1,55,54,105,7,35 
0,0,0,0,0, 0,0, 0,403 



by Eric Doyle 
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Checksum Program 

The hexadecimal numbers appearing 
in 11 column to the left of the listing 
should not be l v pet: in with the 
program. These are merely checksum 
values and are there to help you get 
each line right, Don't worry if you 
don't understand the hexadecimal 
system, as long as you can compare 
two characters on the screen with the 
corresponding two characters in the 
magazine you can use our line 
checking program. 

Type in the Checksum Program, 
make sure that you've not made any 
mistakes and save it to tape or disk 



immediately because it will be used 
wiih most of the present and future 
listings appearing in Your 
Commodore. 

At the start of each programming 
session, load Checksum and run it. 
The screen will turn brown with yellow 
characters and each time you type in a 
line and press the RETURN key a 
number will appear on the screen in 
white. This should be the same as the 
corresponding value in the magazine. 

1 f the two values don't relate to one 
another, you have not copied the line 
exactly as printed so go back and check 
each character carefully. When you 
find the error simply correct it and 



press RETURN again, 

If you want to turn off the checker 
simply type SYS49152 and the screen 
will return to the familiar blue colours. 
You can then do whatever it was you 
wanted to do and if this doesn't use the 
area where Checksum lies you can go 
back to it with the same SYS 
command- 
No system is foolproof but the 
chances of two errors cancelling one 
Many of the listings are presented in 
lower case. To turn your computer to 
lower case mode press the 
Commodore key and the SHIFT key 
at the same time. 



Mnemonic Symbol Keypress 


[RIGHT] B 


I: CRSR left/right 


[LEFT] H 


jjj SHIFT & CRSR left/right 


[DOWN] S 


K CRSR up/down 


[UP] | 

iff 


I Si { [FT & CRSR up/down 


[Fl] nil 


I'll fl key 


[F2] j 


ffl SHIFT & fl key 


, [F3] 


itj B key 


[p4] m 


gj SHIFT & D key 


! [F5] | 


H r5 key 


[F6] i 


l-N SHIFT & f5 kev 


[F7] i 


ft t7 key 


[F8] | 


? :: SHIFT & fl key 


[HOME] W 


H CLR/ HOME 


[CLR] jl 


■ SHIFT & CLR/HOME 


[rvson] m 


W CTRL & 9 


[RVSOFF] 

H 


: j : CTRL & 0 



Mnemonic Symbol Keypress 



[BLACK 1 

[WHITE] 
[RED] 

[CYAN] 

[PURPLE] 

[GREEN] 

[BLUE] 

[YELLOW] 

[POUND] 

[LARROW] 

[UPARROW] 

I I'll 

[INST] 

[REV T] 

[Cletter] 
| S letter] 



■ 







1 1 J 1 1 I IT 



ttfit 




CTRL &. ] 
CTRL & 2 
CTRL & 3 
CTRL & 4 
CTRL & 5 
CTRL & 6 
CTRL & 7 
CTRL & 8 



t 

SHI FT & f- 
SHIFT & INST/DEL 
see text 
CUM + letter 
SHIFT + letter 
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Listin 



SPRITE LIBRARY 




PROGRAM': riULTIALPH DISPLAY 



35 
31 
Bi 



10 REM ■"*****«*» + * 

* * * m 

20 REM* SPRITE LIREflRY DISPL 
AY * 
30 REM* 

40 REn****»* 



MULTIALPH 



FF .50 FGKE55 , 0 ■ P0KE56 , 40 : X-X+i : 
I FX - 1 THENLDAD "flULT I ALFH " , B , 1 



E3 



?~6 



04 



G3 



B7 



1A 



13 



67 



34 



GO P0-70:P1-150 : F2-11B- P3-15 
0:P4-1S0 : F5-L50 : P6-24B ; P7-15 
0 : 5-160: E-133 \ D-E50 
70 u-53e4e:PP!NT M [:CLR 5 UHITE 
DOUNBB, RIGHTS, HUS0N3F7 TD ST 
OP AhTlriAT JDM" 

EG PDKEU*ai B 15:PDltEy+2a 10 -P 

□KEU+26 ,15: P0KEU*23 , 12 ■ FOKEU 

+ 35 ,3;FQJ<EU + 33 I 3 

90 PDKELM-37,0; FOKEU-K36, 15:PO 

KEU + 3D , 2 : FDKEU+40 , E ■ POKEU + 4 1 

p 2 : FDKEU+42 s 2 POKEU p P0 

100 PQKEU+l i Pi : PDKEy+2 PE-PD 

KEU+3 , P3 ; PDKEU+4 . P4 : FDKEU-k 5 

PS : FDKEU+6 , P5 : POKEU + 7 p P7 

110 INPUT M C HOriE , DDldNHSTART 5 

PSlTE";Ss IISIPUT"EN0 SPRITE" -E 

s INPUT "DELAY ,J ; D 

1E0 FORSP-STQE; FDRT-07DD ■ NEX 

T: PRINT": HOME: "TABCE3 5 "SPRIT 

£ NO , - ; SP ; POKE2040 p SP 

130 PDKE2041 ,SP:PDKE2042 SP: 

POKEE043 , SP : N'EXT : GETXS - I FK£- 

"CF7J"THEN110 

140 GOTG1E0 



PROGRAM: MULTIALPH DATA 



Af 10 R£n***"""" 

Bl 30 REM* SPRITE LIREARY 
30 30 PRI* - — . 



40 REn* tlULTlALPH SPRITES 



je S0 ££n* bag m dp i a ldhd:-:h 

H- 

33 60 REM* SPRITES DESIGNED BY 

2E 70 REfl* HIKE BENN 

C5 80 REn*+««****"« + *-.w- 

DD 30 BL-E55 :LW-130 : 5A-102^ 
0 

B3 103 FOR l-0 TO BL;CX-0:FDR D 
-0 TD 15 

4F 110 REflO A . IF A>255THENFRINT 
"NLlnBER TD LARGE LN + £ L*10 ) - 
STOP 

SB 120 CX-CX + fl:PDKE SA+L-15+D A 
: NEXT D 

D9 130 READ A; IF flXCX THENPRIN 

T M ERROR IK LJNE";LW-«-CL*10J.S 
TOP 

37 140 NEXTL-PDKE43 i 0:PtIKE44>40 

:POKE45,0 : FQKE46,56 
05 150 SflUE "MULT I ALPH " , B 1 ; END 
EF 160 REM**"***""***»«« + + *m«* 

3B 170 REM TAPE USERS WILL NEED 
TO CHANGE DEVICE N 

UMEER FRDM S TO 1 
FB 1B0 R£n + *« 

4F 130 DATA 0,0,0,0.0,0,0,42,0 

0, 170, 129,2, IBB , 160, S, 674 
EC E00 DATA 145,160,5,129,160,6 

, 129, 160,6, 123, 160,6, 170, 1B0 

,5, 170, 1702 
AA 5*0 DATA 160,6, 149, 150, E, IE3 

, 160,6, 1E3, 160,6. 1E5, .160, 5 1 

83,16®* 1655 

A3 220 DATA 5,129,160,10,162,16 
B, EE, 155, 168,31 ,63,60,0 0 0 
1S0, 1355 

52 230 DATA 0,0,0,0,0,0, 10,170 

0,2s, 170, 129,22, 150, 150,5,64 

5E 240 DATA 189,160.^1^160.5 
, 156, 160,5,153,160,5, 170, 144 
,6, 170 fc 1570 

SB 250 DATA 54.5,143 12B S 1E9 

160,5,1^3,160,5,159,160,^ IE 
^.150,1527 ' ' 

SE 250 DATA 6,129,160,113,170 iu 

4,26,170,64, £1,85,0,0 0 0* PS 
5.1EH0 ' ' 

C3 570 DATA 0,0,0,0,0,0,042 %p " 

-0-170,96,5.156.160,6 57^' 

53 EBQ DATA 145,160,6,123,160 6 
, LE3, 160,6, lE2 b 54,6, 156,8 6 

AE 230 DATA 0,5, 1EB ,0,6, IE3 , 1S0 
, 5, LE3, 160, B. 129, 150,5, 122 , 1 
50, 1314 

PE 300 DATA 6.161,160,5,170,144 
, L , 106,64,0,35,0, 0,0,0, 144, I 
045 

EF 3L3 DATA 0,0,0,0,0,0,10,170, 
C,E6, 170, 1EB, 22 ,150, 160 , 6 , B4 

a 

AB 3E0 DATA 123 , 160 . G , 1 E3 , 1E0 , 6 
* 123, 160, 6, 129, 160, B, 129, 160 
.6, 1ES, 1504 




Ay 



c: 



ED 
00 
9B 



330 DATA 160, 5, lifa, 160, 6, 1ES 
, 160,6, 1E3, 160,6, 129,150,6, 1 
ES. 3,60, 1535 

340 DATA 5,123,150,10,170,14 
4,26, 170, BH, £1,85, 0,e,0, 0.E3 
1198 

350 DATA 0,0.0,0,0,0,10,170, 
160,26,170, 160, ea, I43,150 r B, 
1033 

360 DATft 133,160,5,1^3,54,6, 
123,0, S, IEB, 0,6, 170, 12B, B 17 
0, 1E3S 

EF 370 DATA 126,5,149,0,5.126,0 
, 6, 126,0,6, 1EB , 0,6, 126 , 150, 3 
73 

3B0 DATA 6, 123, 163, 10, 170, 15 
0,26, 170, 160, El , 65,54,0, 0, 0 
127, 1E65 

330 DATA 0,0,0,0,0,0,10,173, 
160,25, 170, 160,22, 143, 160,5 
1033 

400 DATA 129, 1E0, 6 , 1E3, 64 , 6, 
126,0,6, 126,0,6, 170, 126, 6, 17 
0, 1236 

410 DATA 120, B, 143,0,6. 129,0 
,6,126,0,5, 128,0, 5, 126,0, BID 

IE 420 DATA 6,133,0,10,150,0^5 
P 150,0, El, 64, 0,0, 0.0, 1E7,702 

E3 433 DATA 0,0,0,0,0,0,0,42,35 
,0, 170,36,2, L55, 1B0, 6,674' 

S3 440 DATA 145,160,5,169,130.6 
,lE3,64,£,12e, 0,5, 129,0,5, 12 
3, 1201 

37 450 DATA 0,6,130,160,6/134,1 
G6,5,133, 150,G, 1E5. 1GD.6, 129 
, lG0 r 1501 

4F 450 Data 6,151,150,^.170,144 

t 1, 106, 64, 0,85. 0,0, 0,0,2^ 904 

S3 470 DATA 0,0,0,0.0,0,12)^162 

l6e.S6, 166, 160, 55,133, 160 £ 
1021 

460 DfiTA 123, 160,6, 1E3. L60 6 

, LE3, 163, E, 1E3, 150,6. 170, 1G0 
,5, L70 n 1G86 

430 DATA 160.6,149,150,6,123 
> 160,6, 123. 150,6. 1E3, 160 6 1 
23, Z60, 1B5S 

500 DATA 5, L23 , 160, 10, 162, 16 
S,26, 165, 16G,21,63,B0,0, 0' 0 
D5,1260^ f ' 

ES 510 DATA 0, 0 , 0 , 0, 0, 0, 0, 4E, 12 

6,0, 10G, 1EB, 0, 30, 0,0' 4Q4 
D7 SE0 DATA 26, 0,0. 25, 0, 1 ©, 23 0 
0,26,0,0,23,0, 0, EB, 155 
530 DATA 0,0,25,0,0^3,0,0,5 
6, 0,0, 26,0, 0 S E6,0, 130 
DF 540 DATA 0 , E5 , 0 , 0 , 10R , 1EQ 0 
10G, 123, 0,35,0,0,0,0,34,663 
550 DATA 0,0,0,0,0,0,0,10 15 
0,0,E5, 160, 0, 22, 123,0,506 
560 DATA 5,126,0,6,126 0 6 1 
26,0,6, 123,0,6,128,0,6,675' 
02 570 DATA 126,0,5,123,0,6 123 
,0.6, 126,0,5,126, 10,6, 12S, 60 
B 

560 DATA 26,6, 128, EE, 170 129 

,1,170,0,1,84,0,0,0,0^32,36 
S 



60 

Fl 
F.7 



4F 



06 

3D 



OD 
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33 590 DATA 0,0,0,0,0,0,10,160, 
160,25, 152, 160, 22, 130, IBS , E p 
336 

6B 500 DATA 13B I 14i,5 1 13B i B l i 1 B 1 
170,0,6, 159,©, 5, 168,0,6, 164, 
1165 

as bis data 0,6,168,0,5,170,0,6 

, 154,0,6, 154, 128,6,154,160, 1 

lie 

IS 620 DATA 6,150.160.10,166,16 
8, 25, 166, 168,21,63,60,0.0,0, 
EE, ISIS 

F3 630 DATA 0,0,0,0,0,0,10,160, 
0,28,160,0,22, 128,0,6,512 

Fl 64© DATA 126,0,6,128,0,6,128 
,0.8,128,0,6,126,0,6,128, 786 

Eft 650 DATA 0,8,128,0,6,129,0,6 
, 128, 0,8, 129, 160,6, 129, 160,9 
31 

35 660 DATA 8,159,160,10,170,16 
0,26, 170, 160,21,85,64,0,0,0, 
£63, 1414 

23 870 DATA 0.0,0,0,0,0,42,0,42 
, 106, 128. 170,90, 128, 188,28,8 
00 

ED 880 DATA 162.186.26,166,160, 

25, 106. 104,66, 106. 104,26, BB 

104,25,24. 1425 
58 690 DATA 104,28.20.104,26,0, 

104,26,0, 104.28,0. 104,28,0. 1 
.... 04,774 
D3 700 DATA 26,0,104,42,128,170 

, 10B, 129, 170. B5 S 1,85,0.0,0.4 

8 , 10S2 

93 710 DATA 0,0,0,0,0,0,42,2.16 
6, 106,5, IBB, 90, 133, 160.2E,90 
1 

EA 720 DATA 123,160,26,161,160, 

25, 161 , 160,25, LSI, 160.26, 155 

. 160,25, 105, 1816 
22 730 DATA 1G0 , 26 , 105, 1E0 , 26 , 3 

0, 150,2E,26, 150,25,26. 160.26 

,22, 160, 1358 
66 740 DATA 25,5,163,42,6,150,1 

06, 1, 150, B4 , 1,64,0,0,0, 18G, 1 

005 

E3 750 DATA 0,0,0,0,0,3,0.42,0, 

0, 170, 1EB, 2, 166, 160,6,574 
82 750 DATA 149 , 160 , 6 , 133 , ISC I, 6 

, 128, 1E0, 6, 129, 160,6, 123, 150 

. E, 123, 152B 
CF 770 DATA 160,6,128,160.6,123 

,160,6. 123,150,6, 123, 150, 5, 1 

29, XG0, 1535 
FQ 780 DATA 6,162,160,6,170,144 

, 1 , 106 , G4 , 0 , 85, O , 0 , O, 0 , 72 , 57 

5 

05 790 DATA 0,0,0,0,0,0,10,170, 

0,26,170,128,22,150,150 5 B4 
2 

F5 S00 DATA 129^150,6,123,160,5 
, 128,160,6, 129, 160,6, 170,144 
, 8, 170, 1570 

E3 910 DATA 64,6,148,0,6,126,0, 
5, 129,0,6, 128,0,8, 120, 3, 754 

24 620 DATA 5,129,0,10,160,0,25 
, 160,0,21,84,0,0,0,0, 122,697 

24 63(2 DATA 0,0,0,0,0,0,0,42,0, 

0, 170,128,2, 166, 160,6,674 
9A B4G DATA 145, 160,6, 1 25 , 1 E 0 , E 

, 123, 150,6, 129, 160,6. 129, 160 

,5, 129, 1620 
5E 650 DATA 163,6,125,160,6,139 

, 160,5,154, 160,6, 154, 160,6, 1 

SO, 160, 1715 
SS 850 DATA 6,155,160,5,170,158 

,1 ,106, 104,0, 85, 104, 0, 0,83, 1 

SB, 1313 

35 B70 DATA 0,0,0,0,0,0,10,170, 
0, 26, 170, 12E, 22, 150, 160,5,84 



2 

25 880 DATA 123, 150, 5, 123, 1E3 , E 

,129, 160,5, 129. 1G0, 6, 170, 144 

,6,170, 1570 
AB 880 DATA 64,6,156,0,6,170,0, 

6. 164, 123,6, 150, 126. G, 134, 12 

B , 1254 

5C 800 DATA 6.134,128,10,155,16 
0,25.161, 160,21 ,65,64,0,0,0, 
133,1233 

Bl 810 DATA 0,0,0,0,0,0,0,42,32 
,0, 170,96,2. 156. 1E0.6.674 

85 320 DATA 149,160,6,123,160,6 
,129, 160,6, 123,54,5, 150 , 0 , 1 , 
104,1355 

CO 330 DATA 0,0,90,0,0,22,128,0 
, 5, 160,6, 129, 160,6, 123, 160, 9 
96 

Bl 340 DATA 6,162,160,6,170,144 
,B, 106,64,5, 66,0,0,0,0 , 151 , 1 
065 

32 960 DATA 0 , 0, 0, 0, 0, O, 10, 170 , 
160,25, 173,160,25, 106,96,20, 
342 

AE 950 DATA 104,64,0,104,0,0,10 
4,0,0, 104,0,0, 134,0,0, 104.68 
B 

90 870 DATA 0.0,104,0,0,104,0,0 
, 134 ,0,0, 104 ,0,0,134,3, E2G 

33 360 DATA 0,104,0,1,170,0,1,1 
70,0, 1 ,94,0,0,0,0,208,799 

74 330 DATA 0,0,0,0.0,0,0,0,0,1 

0,162, 1EB, 26,166, 168,22,722 
4E 1000 DATA 133,150,6,129,160, 

6, 128, 150,6, 129, 163,6, 123, 16 

0,8,129,1606 -. 
□P 1010 DATA 160,5,128,180,6,12 

3, 160,6, 129, 160,6, 123, 160,6, 

12S, 1E0, 1635 
BE 1020 DATA 5,152,160,5,170,14 

4, 1, 106,64,0,85,0,0,0,0,151, 

1054 

31 1030 DATA 0,0,0,0,0,0,0,0,0, 

10,0,40,26,0, 104, 2B, 205 
3D 1040 DATA 126,166,22,129,160 

,6, 128, 160, S, 123, 128,1,162, 1 

28,1, 166, 1622 
A4 1060 DATA 126,1,166,126,1,15 

8 , 126 , 1 T 102 ,0,0, 102 ,0,0,10s, 

0, 1023 

E3 105O DATA 0,106,0,0,105,0,0, 
BB ,0,0, 16,0,0,0,0, 143,465 

01 1G73 DATA 3, 3,3,0,0.0,42, 1 2E 
, 170, 106, 128, 170,90, 1, 104,26 
,655 

DD 1GSE DATA 8,104,25,24,104,26 

,42, 104,25, 138,104,26, 105, 10 

4,26. 156, 110S 
EI 10S0 DATA 166,25,155,156,26, 

133, 166,25, 129, 169,25, 129, 16 

6,25, 1 ,104, 1G32 
EE 1103 DATA 25,0,104,25,2,96,2 

4,0,24,15,0,15,0,0,0,7,321 
FE 1110 DATA 0,0,0,0,0,3,2,128, 

153,6. 129,160,5, 129, 153, E,C9 

6 

B7 1120 DATA 155,126,5,166,129, 

1 . 1E6, 12B, l t lO6,0,0, 106,0,0, 
106,1207 

06 1130 DATA 0,0.106,0,0,102,0, 
0, 166, 126,0, 165, 128,2. 1 EE , IE 
0, 1124 

F3 1140 DATA 5,149,160,5,123,16 
0, G, 123, 1 BO, 5, 1 .64,0,0, 0,52, 
1027 

E9 1150 DATA 0,0,0,0,0,0,10,0,1 
60,26, 130, 160,26, 134, 150,22, 
623 

E5 1160 DATA 134,128,6,134,129, 
6, 134, 12a, 6, 134, 12B, 5, 134,0, 
1, 134, 1343 

E7 1170 DATA 0, 1, 170,0, 1 ,173,0, 
1, 106,0,0. 104,0,0, 104.0,657 



49 1180 DATA 0,104,0,0,104,0,0, 
104,0,0,80,0,0.0.0. 132 .584 

□4 1190 DATA 0,0.0,0,0,0,2,170, 
150,6, 170,160,5, 143, 150,5,55 
3 

03 1200 DATA 123,160,5,1,160,0, 

1, 150,0,2, 12B,0. 10,0,0,40,73 
5 

BB 1210 DATA 0,0,150,0,2,128,0, 

5, 126,0,6, 12B, 0,6, 128, 160, EE 
2 

4A 1220 DATA 6,123, 1E0, 6, 170, IE 
0,6, 170 s 160, 5, 65 , 54, 0, 3, 0, IE 
6, 1307 

B3 1230 DATA 0,0.0,0,0,0,0,42,0 

,0, 170, 128,2, 166, 160,5.674 
3d 1240 DATA 149,160,5,133,150, 

E, 161, 150,6, 169, 160,6, 169, 16 

0,5,154, 1765 
44 1250 DATA 150,6,154,150,6,15 

0, 150,5, 134, 180, 6, 133, 150,5, 

129, 160, 1530 
49 1260 DATA 6.162,160,5,170,14 

4, 1,106,64,0, B5, 3, 3, 3, 3,9,91 

2 

ED 1270 DATA 0,0.0.0,0,0,0,10,0 

,0.42,0,0, 106, 0,0, 153 
06 1260 DATA 106,0,0,50,0.0.26. 

0,0,25,0,0,25,0,3,26, 300 
BB 1230 DATA 0,0,26,0,0,25,0,0, 

25,0,0,26,0,0,26,0, 130 
80 1300 DATA 0,42, 128,0, 106, 129 

, 0 , 106 , 128 , 0 , 65 , 0 , 0 , 0 , 0 , 89 , 6 

12 

37 1310 DATA 0,0,0,0,0,0,0,170, 
128,2, 170, 160,6, 170, 160,5,97 
2 

El 1320 DATA 151,163,6,123,160, 
5, 1, 160,0,2, 160,0,10, lBO r 0,4 
2, 1156 

27 1330 DATA 128,0,170,0,0,156, 

0,2, 183,0,6, 126, 150, B, 123, 16 
O, 1217 

27 1340 DATA 6,170,150,5,170,16 
0 , 5 ,170, 160 , 6 , B5 , 64 , 3 , 0 , 0 , 23 
4, 139G 

3F 1350 DATA 0,0,0,0,0,0,2,170, 
180 . 6 ; 170 , 1G3 , h , 1 bO , 1 S3 , 5 , 35 

0 

3C 1360 DATA 130,128,5,74,129,0 
. 10.0,0,42,0, 0, 170, 128, 1 , 170 
,396 

CA 1370 DATA 128,1,85,160,0,1,1 
60,0, 1, 160,2, 128, 160, G, 130, 1 
63, 1284 

EE 1380 DATA 6,170,128,5,170,12 
9, 1, 105, 0,0, 85, 0,0, 0,0, 252 , 1 
051 

78 1330 DATA 0,0,0,0,0,0,0,10,1 
28,0,25, 128, 0,42, 128, 0, 4E2 

7B 1400 DATA 106,128,0,170,128, 
1. 166. 128, 1 . 166, 128,2, 166, 12 
8,6, 150, 1574 

33 1410 DATA 126,6,134,128,10,1 
, 70.168,26.170, 166,26, 170, 169 

,21,96, 144, 1723 
C7 1420 DATA 0,10,160,0,26,160, 
0, 25, 150,0,21,64,0,0,0, 163,7 
96 

BO 1430 DATA 0,0,0,0,0,0,2,170, 
160,5, 170, 160,5, 170, 160,6, 10 
10 

34 1440 DATA 143,150,6,129,160, 
6, 128,64,6, 15B,0,5, 170,0, 1,3 
0.1243 

7E 1450 DATA 128,0,22,160,0,5,1 
53,0, 1, 160,6, 129, 160,6. 130,1 
60. 1227 

21 1460 DATA 5,170,160,5, 170, 12 
B, 1,106,0,0,65, 0,0,0,0, 15, BE 
0 

AE 1470 DATA 0,0,0,0,0,0,0,42,0 
,0, 170, 128.2, 156, 160,6,674 
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75 

42 

53 

8D 

3C 

5A 
EB 
60 
3D 

A2 

42 

CB 

El. 

B4 

36 

5E 
OF 

2D 

73 

5F 
DC 

BF 

sa 

OD 
A2 
LA 

Fc 

5C 
D7 



1430 data 145, 150. b, 123,150, 

6. 123,64.6, 12B. 0,6, 170,0,6, 1 
70, 1285 

1430 DATA 123 p E, 150, 150,6, 12 
3. 130.5, 123, 160,3, 123. 130 E 
162, 160. 1357 

1500 DATA 6.170,160.5,170,12 
6, 1. 106,0, 0.05,0, 0,0,0, 103, 3 
40 

1510 DATA 0,0,0,0,0,0,^,170. 

130, 170. 130,6, 170, L50 E 10 
10 

1520 DATA 143,160,3,123 130 

5,74.160,0,26,0,0,26,0,0,40. 
335 

1530 DATS 0,0,104,0,0,104,0, 
0, 160,0, 1, 160,0, 1 , 160, 0, 630 
1540 DATA 2,138,0,6,188,0,3, 
IBB , 0 h 5 „ B0 , 0 , 0 , 0 , 0 ( ge ( 70! ' 
1550 DATA 0,0,0,0,0,0,0^2,0 
,0,170,128,2,166,160,5 674 
1550 DATA 143, 160,5, 133, 150 

6,129,160,6,162,160,3,170 12 
5,1 ,103, 1641 

1570 DATA 0,0,136,128.2,143, 
128,2,133,160.5,125.160,6 12 
9, 160, L4S9 

1580 DATA 6,152.160,5.170,14 

4, 1 , 106,64.0,35,0,0,0.0,35,3 
33 

1590 DATA 0,0.0,0. ,0.0.0.42.0 
,0, 170, 120,2, 170, 160,6,578 
.1500 DATA 166,160,6,143,130, 
5, 133, 160,6, 123, 160,6. 131 , 15 
0,5, 170, 1737 

1610 DATA 160,1,106.160,0,63 
,160,0,0, 150,2. 3^8, 160,6, 128 
, 160, 1416 

1620 DATA 6,13^,160,5.170,12 

8, 1, 106,0.0,86,0,0,0,0,251. 1 

074 

1530 DATA 0,0,0,0,0,0,0,0,0, 

0> 0,0, 0,168. 0,2, 170 

1640 DATA 170.0,10,30^120,25 

,22, 126,20,6, 126,0, IBB, 12B 2 

.170,1134 

1650 DATA 128.10,170,128,55, 
154, 126,26.30, 12B,26,22. 123, 
56,6, 126. 1324 

1BB0 DATA 2G, 1.38, 120 b £2, 170, 
1B0 ,5, 170,160, 1,83.54,0, 0,0, 
144,1273 

1670 DATA 0.0,0,0,0,0,10,150 
,0.26, 160.0,22. 126,0,6.512 
1660 DATA 128,0,6,128,0,3,12 
8,0.6, 128,0,6, 138,0,6, 170. S5 

0 

1330 DATA 123,6,166,130,6,14 
3. 150,5. 159,163,6, 123, 150,5. 
123.160,1550 

1700 DATA 6,162,160,10.170,1 
28,26, 154, 0 T 21. 63, 0,0, 0.0. 20 
,356 

1710 DATA 0,0,0,0,0,0,0,0,0, 

0,0,0,0,0,32,0,32 

1720 DATA 42,66.0,170,160,2. 

166, 160,6, 149, 160. B, 133, 130, 

B, 123, 1545 

1730 DATA 64,6,128,0,6,128,0 
,6, 120,0,6, 128, 160 ,3, 123, 160 
, 1055 

1740 DATA 6,152,150,5,170,14 
4, 1, 106,64,0,85.0,0,0.0, 133, 
1042 

1750 DATA 0,0,0,0,0,0,0,10,1 
50 . 0 . 26 , 160 , 0 , 22 , 128 , 0 , 50B 
1730 DATA 5,128,0,6,126,0,6, 
125,0,5.126,0, 166. 123,2,170, 
1002 

1770 DATA 128,10,154,128,25, 
86,129,25,66.128.26.3,128,26 
, 10, 128,1224 

1780 DATA 2B. 136, 128,22, 170, 



36 
24 

C9 

BE 

4D 
40 

0E 
DA 
64 
35 

EB 

BA 



1B0,5. 165, 150,1,81.64.0,0 0 
20. 1141 

1790 DATA 0,0,0,0,0,0^0 0 0 

0,0.0,0,42,0,0,42 

1000 DATA 170,128,2.156 160 

6,149,160,6,133,160.6.151,16 
0,6, 162, 

1610 DATA 150,5,170,160,6 17 
0,128,3, 154.0,5,148,0,6.126, 
150, 1408 

10r J » DATA 5,160,160.5,170,12 
0, 1, 106,0 ,0 3 &4,0,0, 0,0, 0,Qa0 

1830 DATA 0.0,0,0,0,0,0,10 i 
23,0,42, 160,0, 133, 160, 1,536 
1640 DATA 161,34,1,160,0,1,1 
60,0, 1, 130,0, 1 , 160.0,2, t?©' 1 
041 

1350 DATA 0.6,170,0,5,164.0, 
1,160,0, 1. 160,0, l t 160, 0,326 
I860 DATA 1,160,0,2,163,0 6 

166,0.5,80,0,0,0,0^3^766 
1670 DATA 0,0.0,0,0,0,0 0 0 

0,42,0,0,170/128,2,342 ' ' " 
1360 DATA 136, 160,2, 143, 1B0 
e, 133, 160,6, 129, 160,3, 130, 16 
0,5, 152. 1655 

1630 DATA 130,5,170,160,5 17 

150. ! ,105. 150.0, B5, 160,2 1 
33,130,1637 

1300 DATA 5,150,150.5,170,12 
6, L, 106,0,0,84,0,0,0,0,0,810 



14 
4B 



1310 DATA 0,0.0,0,0,0^0 160 

,0 P £5 T 1G0, 0,22, 128,0,6,512 
3 320 DATA 126,0,3, 128,0,5 12 

8,0, 6, 129, 0,6, 136, 0,6,170,35 
0 

1532- DATA 128.6.165,130,5 14 

9.160,6,133.160,6.123,160 6 
123,160,1634 

1943 DATA 6,129,160,10,162,1 
58,26, 166,166,21,95,80, 0, 0 '0 
,£45,1426 

1350 DATA 0,0,0,0.0,0,0, ]_0 0 
, 0 , 26 , 0 , 0 , 20 , 0 , 0 , 65 
1960 DATA 0,0,0,42,0,0 106 0 
.0.30, 0/0,25.0,0,26,230 
7C 1370 DATA 0.0,26,0,0,26.0 0 
£6,0,0,26,0,0,26,0,130 
I960 DATA 0,2£,0,0 p4 2,i2B 0 
103, 128,0,85, 54, 0,0 .0, 168.74 

1330 DATA 0 F 0 p 150,0, 1,130,0 
1,34,0.0,0,0,2, 160,0,548 
2000 DATA 3,160,0,5,150,0,1, 
150.0, 1 , 160,0, l , 160,0, 1,915 
2010 DATA 130,0, 1 ,150,0, 1 IS 

0, 123, 160,5,123,160,5 130 
160,1364 

2020 DATA 5,170,126,5,170 0 
1. 104. 0,0, 84 ,0,0, 0,0,33,7s! 1 
EC 2030 DATA 0,0,0,0,0,0,10,160 
.0.25, 130,0,22. 128,0,6,512 
2040 DATA 123,150,6,130.150 
5,130,128,3,138,0,6,133,0 b" 
133,1310 

Ptf50 DATA 0,6,168,0,6,170,0 
6, 154, 0,3, 154, 128, 6 , 150, W, 
1114 

20B0 DATA 6,133,150,10,165,1 
68,26,166,153,21,53,60,0 0 0 
,26. 1195 

2070 DATA 0,0,0.0,0,0,0,42,0 
, 0 , 105 ,0,0, 30. 0, 0, 230 
2060 DATA 26,0,0,25,0,0,26 0 
.0,25,0,0,26,0,0.26,156 
2030 DATA 0,0,26.0.0,25,0,0, 
25,0,0,25,0,0,25,0, 130 
2100 DATA 0.25.0.0,105,126,0 
,10G T 128,0.85,0.0,0,0, 131 ,71, 
0 

2110 DATA 0.0, 0,0,0, 0,0, 0,0 h 
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58 

83 

59 

E4 
3D 
F3 
AD 

95 



05 
43 
D9 

FD 

53 
56 

5E 

C5 
03 

19 

31 

EB 

0A 

5C 

3F 
44 

25 

33 

5C 
84 
42 

C7 

8E 

10 

99 

C4 
4C 
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0,0,0,0,0,0,0,0 

2120 DATA 0,0.0,0,0,10,123,0 

s 23, 128,0, 22, 138, 32,3, 170,66 
0 

2130 DATA 158,3,170.168.6,15 
4, 104,5, 154. 104,5,154, 104, 6 ? 
154,104, 1568 

2140 DATA 6,154,164,10,154,1 
06,26,154, 106.21 ,21,84.0, 0, 0 
,251.1197 

2150 DATA 0,0,0,0,0,0,0,0,0, 

0,0,0,0,0,0,0,0 

2160 DATA 0,0,0,0,0,0,0,0,2, 

160,0,6, 162,128,5, 170,633 

2170 DATA 160,1,1^3,160,1,16 

5, 150, 1, 161,160, 1.1B1, 160, 1, 

161. 160,1732 

2160 DATA 1,161,150,2,161,16 
8,6,161,163,5,65,80,0,0 0 13 
2,1330 

£150 DATA 0,0.0,0,0,0,0,0,0, 

0,0,13,0.0.0,0,0 

2200 DATA 0,0.0,0,0,0,42,0,0 

,170,128,2,166,160,6,143,823 

2210 DATA 160,6,133,160,5,12 
3,160,6, 123, 160,6. 129, 150,6, 
123, 160, 1339 

2220 DATA 6,161,150,5,170,12 

8,1,105,0,0,64,0,0,0,0,62 86 
3 

2230 DATA 0,0,0,0,0,0,10,138 
,0,23, 170.126,22, 1ES P 150 r 6, 3 
23 

2240 DATA 143,150,5,133,160, 
5, 123, 150,6 p 123.130,5, 1B2, 15 
0,6,170, 1702 

2250 DATA 128,6,154,0,6,148, 
0,6,128,0,6,123,0,5, 128,0, 64 

2260 DATA 5,129,0,10,160,0 2 
6. 160,0,21 , 54,0.0,0,0,2,577 
2270 DATA 0,0,0,0,0,0.0,152, 
160,2, 170,160, 10, 154, 128, Bs\ ' 
372 

22S0 DATA 65,123,26,22,1^8,2 

6,6,126,25,6, 128,26, 136, 128, 
22, 170, 1134 

2230 DATA 128,5,186,128,1,86 
, I 8 , 0 , G , 1 28 ,0,8,1 28 ,0.3, 128 
* 1044 

2300 DATA 0,6,128,0,10,160,0 

,23, 150, 0,21, 54, 0,0,0, 13S, 77 
0 

2310 DATA 0,0,0,0,0,0,0,0 0 
0,0,0,0,0,0,0,0 

2320 DATA 0,0,0,0,0,0,0,0,2, 
150,0,6, 152, 123,5,170,633 
2330 DATA 160,1,169,180,1,16 
5, 130, 1 , 151,64,1,160,0,1, 
,0, 1354 

2340 DATA 1,160.0,2,163,0,6, 

158,0,5,80,0,0,0,0,7,597 

2350 DATA 0.0,0,0,0,0,0,0,0, 

0,0,0.0.0,0,0,0 

2360 DATA 0,0,0,42,0,0,170,1 

EB, 2,166, 150,6, 150. 1B0.6,133 

, 1123 

2370 DATA 160.3,161,54.6,170 
,0,5. 170, 12B. 1 ,30,160,2, 150 
160, 1433 

2330 DATA 6,155,160,5,170,15 
0.1, 106 , 126 , 0 , BS , 0 , 0 , 0 , 0 , 28 
1014 

2330 DATA 0,0,0,0,0,0,0,0,0 
0,0,0,0,40,0,0,40 
2400 DATA 104,0,0,104.0,0,17 
0,0,1, 170,0,1 ,104,0,0, 104, 75 

I410 DAiTA 0,0,104,0,0,104,0 
0, 104,0,0, 104,0,0, 104,0,520' 
P422 DATA 0.104,0,0,105,0,0, 
30,0,0,20,0,0,0,0,^5, 346 
2430 DATA 0,0,0,0,0,0,0,0,0, 
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0,0,0,0,0,0,0,0 
39 2440 DATA 0.0.0,0,0^0,0,0,10 

,130, 160,26, 134,160,22, 134,7 
76 

30 E1S0 DATA 120^,1.^,1^,6,13 

4, 120,6, 134,12B,B, 134, 12B..5, 

130 , 1 2B , 1472 
IE E4B0 DATA E,170 p 158,5,170. IE 

0,1, 156,150, 1 , B 3 , 6 4 , 0 , 0 , 0 , 0 , 

1100 

3C 24^0 DATA 0, 0,0, 0,0, 0,E, 0,0, 

0 , 0 , 0 , 0 p 0,0,0,0 
BB 24B0 DATA 0 , 0 , 0 , 0 , 0 p 0 , 0 ,'0 , 10 

,0, 160,56,1,160,22, 1,3B0 
23 2490 DATA 1EE,6,E, lc?G,fi, i:-34 , 

126,6,134,126,5, 134,0,1,170, 

0,1110 

OB 2500 DATA 1 , 170,0, 1 p 104, 0,0, 

104 , 0 , 0 , G0 , 0 , 0 , 0 , 0 , 2 , 462 
Q l i 2510 DATA 0,0,0,0,0,0,0,0,0, 

0,0,0,0,0,0,0,0 
52 2520 DATA 0,0,0,0,0,0,0,0,42 

,40, 166, 106, 105, 188,30, 105, B 

24 

FD 2530 DATA 160 , 26 , 1 05 , 160 , 25 , 
105, 160,25, 105, 160,26, 105, 16 
0,26, 170, 1B0, 1GG0 

EC 2540 DATA 2G , 170, 160, EE , 105, 
128 ,4,91 ,0,0,0,0,0,0,0, 0,596 

6C E550 DATA 0,0,0,0,0,0,0,0,0, 

0 , 0 , 0 , 0 , a , O , 0 ., 0 
GF - 2560 DATA 0,0,0,0,0,10,2,12s 

,25,5, 12S. 26, G, 123,26, 138 ,65 

4 

AC 2570 DATA 12B , EE , 154,0,5, 1GB 
,0, 1, 156,0,2. 170,0,6, 154,0,3 
7B 

0A 2580 DATA 6,154,150,10,22,12 
8,26,6, 129,21 ,5,64,0,0,0,223 
.321 

AS 2530 DATA 0,0,0,0,0,0,0,0,0, 

0,0,0, 10, 16E, 166,26,356 
DC 2EO0 DATA 1 EG , 1 60 , EE ,133, 1 G 0 

,6, 123,160, 6, 123. 160,6, 130, 1 

60, G p 152, 1703 
19 2610 DATA 160,5,170,160,5,17 

0, 150, 1 , 105, 160,0,35,150,2,1 

28, ISO, 1G32 
59 2650 DATA 6,130,160.5.170,12 

6,1, 106,0,0,94,0,0,0,0, 146,3 

3B 

B3 2E30 DATA 0,0,0,0,0,0,0,0,0, 

0,0,0,0,0,0,0,0 
BF EB40 DATA 0,0,2,170,150,6,17 

0, 1G0,G, 165, 150, 5, 143, 160,6, 

133, 1454 

E3 E650 DATA 160,5,2,128,0,10,1 
28,0,42,0,0, IBB, 0,2, 150, 160, 
365 

5C E550 DATA 5,130,150,5,170,15 
0,6, 170, 160,5,85,64,0, 0,0, 32 
,1154 

EB 2570 DATA 0,0,0,0,0.0.0,0,0, 

0,0,0,0,0,0,0,0 
00 E6B0 DATA 0,0,0,10,0,0,42,12 

6,0,42, 12B, 0, 170, 160, 1, 170,6 

51 

£B 2690 DATA 150,1,170,160,1,17 

O, 150, 1 , 170,160, 1, 170, 1B0. 1 . 

106, 1EB, 1713 
37 E700 DATA 0 , 106 , 12B , 0, 2B , 0 , 0 

,21,0,0,0,0,0,0,0, 101 ,382 
33 2710 DATA 0,0,0,0,0,0,0,0,0, 

0,0,0,0,0,0,0,0 
EF 2720 DATA 0 , 0 , 0 , 170 , 1 B0 , 1 . 17 

0, 160, 1, 170, 160. 1. 170, 160, 1, 

170, 1434 

65 2730 DATA 160 , 1 + 170 , 150 , 1 , 1 7 
0, IBO, 1 , 170, 160, 1 „ 170, 160, 1 , 
170, 1B0, 1915 

BA E740 DATA 1,170,150,1,170,16 
0 , 1 , 95 , 64 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 612 
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"PROGRAM: DATA 3 



35 5 CH-0-L-3305 

0B 10 PGKE532B0 P 0:PDKE532B1,0 

5t 20 PR I NT M C CLRJ " 

15 30 PR1MT"DATA LCAEER 3 ,h 

1A 40 FR INT HDriE , DDUIST2 3 POKE LD 

CATIOSM ; "L 
Bl 50 FOR 1-1 TO B 
9A 60 READ A 
9A 65 IP A<0 THEM 120 
F0 70 FOKEL, A: CH-CH+A: L-L+l 
D2 B0 NEXT 
4E 90 READ SUN 

3D 100 IF SUn< > CHTHEN PRINT "CHE 
CKSLiM EftTZOK IN LINE , TEEKCE4 5 
*25G+PEEKC53) : STOP 

3A 110 CH-0:GOTO 40 

F6 120 PRINT "READY TLJ 5AUE PRD6 
RAli" 

E9 130 PRINT; PRINT "PRESS RETURN 
■■ 

AE 140 BETAS : I FAffiO CHRSC 13 DTHEN 
140 

35 150 PR J NT" I CLR1 POKE 43,liPDK 
E44 , B : PDKE45 , 0 2 F0KE45 , 54 : 5 AU 
E"+CHRSC34^ j 

52 160 PRlNT F, SAnFLER64*+CHRS£34 
)+*,B" 

4E 170 PDKE631 , 19 j P0KE632 , 13 : FQ 
KE19B,2 

C5 500 DATA 0,0,0,0,0,0,0,0,0 
A3 501 DATA 0,0,0,0,0,6,1, 1,6 

B4 502 data 6,0,0,0,0,0,0,0,5 

0B 503 DATA 0,0,0,0,0,0,0,0,0 
OA 504 DATA 0,0,0,0,0,0,0,0,0 
01 50S DATA 1,1,1,1,1,1,1,1,0 
D3 50B DATA 1,1,1,1,0,6,1,1,12 
IE 507 DATA B.0,0,0,0,0,14,14,3 
4 

AA 50B DATA 14,14,14,14,14,14,1 
4.14,112 

B0 503 DATA 14,14,14,14,0,0,1,1 
a 5B 

44 510 DATA 1,1,1,1,1,1,1,1,6 
3E 511 DATA 1,1,1,1,0,5,1,1,1.^ 
Bl 512 DATA 6,0,0,0,0,0,0,0,6 

70 513 DATA 0,0,0,0,0,0,0,0,0 
H5 514 DATA 0,0,0,0,0,0,1,1,3 
BE 515 DATA 1,1,1,1,1,1,1,1,8 
CC 516 DATA 1,1,1,1,0,5,1,1,13 

53 517 DATA 6,0,0,0,0,0,14,14,3 
4 

33 516 DATA 14,14,14.14.14,14,1 
4, 14. 112 

5B 519 DATA 14,14,14,14,0,0,1,1 
,5B 

71 520 DATA 1,1,1, 1,1, 1,1,1,6 
C9 521 DATA 1,1,1,1,0,5,1,1,12 
7F 522 DATA 5,0.0.0.0,0,0,0,6 
BE 523 DATA 0,0,0.0,0,0,0,0,0 
BF 524 DATA 0.0,0,0,0,0,1,1,2 
B4 525 DATA 1,1,1,1.1.1,1,1,9 
A5 525 DATA 1.1.1.1,0,6,1,1,12 
F3 527 DATA 6,0,0,0,0,0,14,14,3 

4 

C3 52B DATA 14,14.14,14,14,14,1 
4,14. 112 

BB 523 DATA 14,14.0,0,0,0,0,0,2 
B 

23 530 DATA 0,1,1,1,1,0.0,0,4 
60 531 DATA 0,0,0,0,0,6.1,1,8 
65 532 DATA 6,0,0,0,0,0,0,0.6 

24 533 DATA 0,0,0,0,0,0,0.0.0 
EH 534 DATA 0.0,0,0,0,0,0,0.0 
EA 53S DATA 0,0,0,0,0,0,0,0,0 
OF 535 DATA 0.0.0.0.0.6,1,1.9 
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570 


DATA 


5. 


133, 
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163. 11, 
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,17,5. 


37 












7C 


571 


DATA 


20B, 


153, 


176, 


152,0. 1 



41 ,G,££.0 + 10B2 
95 S7B DATA 142,7,220,173,13 22 

0, 153,^5,963 
F3 573 DATA 141 , 15, 220, 173, 13 ,2 



20,41, 16,339 
3r 574 DATA 201,0,240.11,169,15 

, 141 ,e4.B01 
A3 575 DATA 212,32,53.240.76.29 

.240, 163,1055 
33 575 DATA 0.141,24,212.32,59. 

240, 7G. 754 
E5 577 DATA 2B , 240 , 1G0 . 0 , 1 , 25 

1 ,230,251. 1305 
79 576 DATA 209,6,230,252,165.5 

52,201,200, 1524 
CI 573 DATA 240 , 1 , 3G , 7G , 1 1 £ , 243 

,0, 153,337 
25 5B0 DATA 0,133,251,163,12,13 

3,252,7G, 1026 
64 5B1 DATA 0,240,0,0,0,0,3,120 

,360 

E6 5B2 DATA 169,11,141,17,203,1 
69,53, 133, 301 

24 553 DATA 1 , 1G0 ,0, 1GH, 0, 133,2 
51 T 169, GG3 

F7 5G4 DATA 12,133,252,177,251, 

141 ,24,212, 1202 
B4 565 DATA 1G2 , 0 , 232 , 224 , 5 , 209 

,251,200, 1282 

25 5B6 DATA 206,241,230,252,155 
,252,201,206, 1757 

35 SB7 DATA 208 , 233 , 76 , 1GS , 241 , 

0,0, 1B3, 1032 
75 5BS DATA 1 , 133 p 65, 76, 80, 240, 

165,65,925 
05 589 DATA 201,1,205,3,76,35,2 

40,201,1026 
1C 530 DATA e, 240, 3, 75, 165,241, 

76,32,635 

E8 531 DATA 241 ,0,0,0,0,0,0, 159 
,410 

BB 532 DATA 0 , 133 p 251 f 169 , 12 , 13 

3,252,163,1113 
G4 593 DATA 2,133,65,199,5,133, 

1,120,B2B 
Bl 534 DATA 1 B3 , 11 , 141 , 17 , 208 , 1 
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69,176, 1S2, 1053 
C7 535 DATA 0,141,6,250,145,7,2 

20, 173,939 
IF 59S DATA 13,250,159.25,141 1 

^,220, 160,953 
3B 597 DATA 0, 162, B t 163 , 0 133 2 

,24,430 

3© S9B DAT ft 173,13,220,41,15 24 

0.30,169,31212 
AS 533 DATA 15,141,24,212,55,30 

,2,505,59© 
A0 500 DATA 208,537,155.2,145 2 

51,230,251 , 1453 
3E 601 DATA £05 , 5 . £30 , 252 , 155 2 

Se, 601,806, 1524 
3A 602 DATA 540,11, 76, 216,240 1 

53,0,141,1093 

□1 503 DATA 24,512.76,238,540,7 

6,112.243,1221 
ED E04 DATA 0,0,0,0,0,0,0,0,0 
30 60S DATA 0,0,0,0,0,0,0,120.1 

2 2 

7E 006 DATA 153,11,141,17,508,1 
69,53, 133,901 

E0 507 DATA 1,169,0,133,251,163 

, 12, 133, BBS 
3E 608 DATA 252, 1G0 , 0 , 177,261 1 

33,2, 160, 1135 
□B G09 DATA 9,155.5,10,133,2-17 

5.29,525 

BA 610 DATA 163,0,141,24 215 2^ 

4,234,534, 124B 
IB 511 DATA 234,136,208,237,230 

,25: ,235,8, 1512 
CE 512 DATA 530,252,165,252,201 

,203 ,240. 15, 1563 

73 613 DATA 75 , 50 , 541 , 234 a 234 , 2 
34,234, 189, 1472 

614 DATA 15,141,24,212.76,70 
,241 ,76,855 
9D 515 DATA 165, 241 . 0 , 0 , 0 . 0 , 0 , J 
20,556 

20 516 DATA 169,11.141,17.208,1 

69,53. 133,301 
D0 617 DATA 1.160,255,163,0 133 

,261,153, 1135 
4A 618 DATA 207.133,252,177,251 

. 141 ,24, 215, 1337 

97 619 DATA 162,0.235,224,5.205 

,251 ,136, 1215 
C8 520 DATA 152.255,208,239,138 

, 552, 165,252, 1761 
9A 621 DATA 201,12,208,231.76,2 

11, 10,0,949 
F5 525 DATA 0.0,0,0,155,66,201 

I, 433 

00 523 DATA 240,3,76,224.^,76,2 

II, 10,543 

£9 524 DATA 0,0,0,0.150,155,11, 
141,441 

BC 625 DATA 17,208,155,53,133 1 

, 153,255. 1005 
6D 525 DATA 133,251,169,207,133 

.552, 160,0,1305 
9ft 627 DATA 177,251,133,2,160,9 

, 155.5, 633 
BE 626 DATA 74,133,2,176,31,152 

,0,141, 725 
ED 623 DATA 24,212,234,234,234. 

136 , 233 , 239 , 1522 

74 630 DATA 199,551,234,165,251 
,201,255,508,1753 

AE 631 DATA 9,199,552,165.552,2 

01, 12,240. 132E 
25 532 DATA 14 , 76 , 133 , 241 , 23H 2 

34,234. 163, 1401 
IF 533 DATA 15,141,24,215,75,21 

9,241,75,1004 
BE 634 DATA 211,10,234,95,150,0 

■ 163, 0 , R50 

0B 635 DATA 153,0,4,153,0,5 153 
,0 t 46B 

5G 636 DATA 5,153,0.7,153,0,215 



, 1 53 , 696 

5£ 537 DATA 0,217.153,0,215.153 

,0,219, 350 
C2 533 DATA 200,208,253,160,0,1 

85,60,242, 1284 
2F 633 DATA 201,255,240,12.153, 

0,4, 153, 103*1 
55 540 DATA 1,153,0,215.500,75. 

33, 242,325 
70 641 DATA 76,119,242,32,32,15 

,18,5,540 
00 642 DATA 19,19,35,13,15,1,3, 

5, 114 

Fl 643 DATA 32,20,15,32,13,20,1 
* IB, 157 

EC 544 DATA 50, 32, 13 , 1 , 13 IB, 12 
,5, 119 

40 545 DATA 32,16,12,1,55,9,14, 
7,116 

30 645 DATA 32,255,0,155,55,501 
.0,206,525 

F0 647 DATA 3,75,211,10.201,1,2 
03,3,713 

57 648 DATA 76,5,242.76,160,243 

,32.240, 1074 
75 645 DATA 242,23^,234,234.234 

, 120, 153,11,1478 
16 650 DATA 141,17,206,160,0,13 

2,251. 163, 107B 
B0 651 DATA 12.133,2=2,177,251, 

141,24.212, 1502 
32 652 DATA 173,1,220,201,251 2 

40,51, 162, 1253 
DB 653 DATA 0,232,224,5,208,251 

, 200,20a, 1325 
53 654 DATA 234.230,252,165,252 

,201,208,206, 1750 
37 555 DATA 225,75,211,10,155,2 

SI, 141, 119. 1133 
DA 658 DATA 2,155,252,141,120 2 

, 173, 1,855 
53 657 DATA 220,201,255,206,243 

, 177,251 , 141, 1702 
60 555 DATA 24,212,173,1,220,20 

1 , 233, 240, 1310 
EA 553 DATA 13,162,0,232,224,5, 

23H, 251 , 110© 
3A 550 DATA 200,205,534,230,252 

, IBS, 252,201. 1742 
5A 661 DATA 208,205,256,165,251 

,141 ,121 ,2, 1322 
03 6G£ DATA 185,252,141,122,2,7 

6,0, 243, 1001 
D4 653 DATA 0,0,0,0,0,0,0 173 1 

73 

□2 SG4 DATA 1,220,201,239,208,2 

43, 173,1,1292 
4F G65 DATA 220.201,255,203 243 

,96,0, 173, 1402 
5F 866 DATA 120 . 2 , 141 , 113 ,240 1 

41. 1S4, 241, 1152 
F7 657 DATA 174,122.2,142,136,2 

40,205, 142, 1160 
2B 5BG DATA 129,241,76,211.10,0 

,0,0, B67 

AE 559 DATA 169,12,141.113,240, 

141,47,541, 1104 
47 670 DATA 141.154,241,141,233 

,241 , 162,508, 1527 
B4 671 DATA 142,136,240,142,65 

241,202, 142, 1331 
B9 672 DATA 129,241,142,136,241 

. 163,255, 141 , 1514 
E5 673 DATA 132,241,163,0,141,4 

3,241,76, 1103 
5F 574 DATA 211,10,0,169,12,141 

,113,240, 896 
06 675 DATA 141,47,241,141,154 

241, 141,239. 1345 
CE 57S DATA 241,152,206,142 136 

.540, 142,86,1357 
BA 677 DATA 241,202,142,129,241 

. 142, 135.241 , 1534 



7A 678 DATA 169,555,141,132,241 

, 169,0, 141, 130B 
23 579 DATA 43,241,76,95,11,0,0 

, 153. E35 
57 660 DATA 12,141,113,240,141 

47,241,141,1076 
FC 601 DATA 154,241.141,239,241 

, 162,208, 142, 152R 
GD 6B2 DATA 135,240,142,65,241 

202, 142, 129, 131B 
33 6B3 DATA 241,142,195,241,159 

,2S5, 141, 132, 1577 
D5 684 DATA 241,163,0,141.43,24 

1,76; 224, 1135 
B5 665 DATA 3, 0 , 0 , O , 0 , 3, 0 , 2G0 , I 
65 

C7 506 DATA 0,163,0,153,0,4,153 
,0,479 

37 5B7 DATA 5,153,0,6,153,0,7,1 
S3 , 477 

BA 588 DATA 0,516,153.0,217,153 

,0,213.957 
BG ESS DATA 153.0,213.200,208,2 

23, 150,0, 1163 
5E 890 DATA 166,50.542,201.255, 

240,15, 153, 1346 
Fl 631 DATA 0,4,155,1,153,0,216 

,200,743 

5F 632 DATA 75,193,243,173,1,22 

0,501,233, 1346 
56 633 DATA 206.249,173,1,220,2 

01,253,208. 1515 
1A 694 DATA 543,120,163,11.141, 

17,20B, 1G9, 1094 
72 635 DATA 0,133,251 163 1^ 13 

3,252, 160, 1110 
EB 695 DATA 0,177.251.113.2,173 

. 1 ,220, 357 

3D 637 DATA 501,251,240.45,160 

B, 165,2, 1072 
7F 638 DATA 10,133,2,176,25 169 

3 0. 141,556 
0E 593 DATA 24,212.534,234,136 

208,233,230, 1517 
AB 700 DATA 551,208,8 230 252 1 

55,262,201 ,1567 
Fl 701 DATA 200,240.11,76 240 2 
43,163,15,1202 

702 DATA 141,24,215,76 1 1 24 
4,76,211,335 
92 703 DATA 10, 155, 251 141 1^9 

2,155,252,1105 
FB 704 DATA 141,120,2,173,1,220 

,201,255, 1113 
A6 705 DATA 200,249,160,0,177 5 

51,133,2,1:60 
3F 705 DATA 173,1,220,201 23=1 2 

40, 40 t 160, 1274 
BC 707 DATA 8,165,2,10,133,2,17 
5,23,513 

12 70S DATA 169,0,141,24,212,75 

,128,244,994 
61 709 DATA 230,251,208,6,230 2 

52,165,552,1596 
74 710 DATA 201,208,240,11 75 5 

9.544, 159, 1200 
05 711 DATA 15,141.24,212.76,35 

,244,165,963 
51 712 DATA 551,141,121,2,165 2 

52,141,122,1195 
ID 713 DATA 2,76,136,244,76,122 

,244,234,1134 
EA 714 DATA 136,203,198,75,89 2 

44,0.173,1124 
0E 715 DATA 113,2,141,43,241.17 

3,120,2,841 
33 716 DATA 141,47,241,174,125 

2,173, 121, 1051 

Fl 717 DATA 2.201,158,175,6,145 

r 56,541,502 
17 718 DATA 76,158,244,502,142 

86,241,173,1332 
7B 713 DATA 121,2,141,132,241,1 

73, 122, 2,554 
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37 750 DATA 141,196,241,173 120 

,2, 141,235, 1253 
31 721 DATA 241,76,211,10,0 0 0 
,165,703 

IE 752 DATA 65,501,1,540,3,75 2 

pi h — ■• 

11,10,807 
78 723 DATA 173 , 1 1 3 ,240 , 141 , £55 

,255, 173, 13E, i486 
S3 724 DATA £40,141,255, 255,0, (21 
,0,0,851 

60 725 DATA 0,3,0,0,0,0,0,^1 
20 

A2 726 DATA 165,11,141,17,306 1 

50,0,159,875 
76 727 DATA 0,133.251,173,113 2 

40, 133,255, 1235 
23 728 DATA 177,251,141,24,212, 

1G2,B, 532, 1139 
67 723 DATA 224,5,509,251,234 2 

34,200 .200,1564 
D9 730 DATA 239.230,553,155,252 

,205, 135,540,1719 
A3 731 DATA 205,230,75,11.545 0 

.0, 120,830 
CC 732 DATA 163,11,141,17,205 1 

50,0, 159^975 
IB 733 DATA 0 , 133 , 251 , 1 73 , U3 , 2 

40,133,252,125s 
47 734 DATA 177,551,141,54,212 

162,0,235, 1133 
(34 735 DATA 224,1,508,251 500 5 
05.241,230, 1553 
,.E5 736 DATA 252,165,255,205 136 
,240,205,235, 1630 
EE 737 DATA 96,0,0,0,0.0,0^160, 
556 

19 73B DATA 0, IBS, 1, :53,1a, 216 1 
B5 t SB,ai2 

45 735 DATA 245,201,259,240,7 1 

53,0,4, 1109 
EB 743 DAT Pi 233,79,56.245 7S 11 

6, 11.3S,B22 

ES 741 DATA 32,32.32,32.32,32,3 
5 32 £56 

DA 742 DATA 32,32,21,19,5,32 20 

,a, 163 

53 743 DATA S, 13,5,33, 11,5,55,1 
9,151 

2B 744 DATA 46,45,46,32,32,32,3 

2,32.53a 

41 745 DATA 32, 32. 32 , 3E . 32, 32. 3 
2,3?, 255 

44 74S DATA 32,32,32,32,32,32 3 
2,32,256 

SS 747 DATA 70,35,32.32,32,32,3 
2,32,305 

CE 74B DATA 32,32,32,32,35,32,3 
2,3S,25B 

80 749 DATA 32.35,32.32,77.32,3 
5,32.301 

60 750 DATA 32,35,32,32,32.35.3 
2 32 256 

SB 791 DATA 32,32,35,32.32,32,3 
2.35,255 

55 755 DATA 32.17,32,23,32,9,32 

15 131 11 

C0 753 'DATA 32,20,32,25,32.21,3 
2,9,203 

25 764 'DATA 32,15,32,16,32,32,3 
2,32,223 

07 753 DATA 32,32,32,32,32,32,3 
S, 32, 255 

^ 2?35°?5S ^- 3S ' 32 ^ 2 ^2^2,3 

F5 757 DATA 32,35,32,32,32,35,3 
£,32,255 * 

£8 735 DATA 32.32,35,32.32,32,3 
2, 32, 25G. 

S3 759 DATA 32,35,32.32,35.32,3 
2,32,255 ' * 

56 750 DATA 32.32.32,32,32.32,3 



2, 32,25b 

01 l B l^H 3^ , 32 , 32 , 32 , 32 , 32 , 3 

6C 765 DATA 32.1,35.13,35,4,32 
6,153 

95 753 DATA 32,7.32,5,32,10,32 
11.164 

11 7£4 DATA 32,12,35,58,32,32 3 
2,32.562 

3D 765 DATA 32,32,32,32,32,32,3 
5,32,25G 

F0 755 DATA 32,35,32,32,35,32 3 
2 , 32 , 256 

FB 7G7 DATA 77,32,32,35,32,32,3 
2,32,301 

33 766 DATA 32,32,35,32,32,32,3 
2,32,255 

34 759 DATA 32,32,35,32,76,35,3 
2,32,302 

D7 770 DATA 32,32,32,32,35,32 3 
2,32,256 

3A 771 DATA 32,32.32,35,32.32,3 
2. 35,255 

C7 772 DATA 32,32,32,32.32,35.2 
SS, 0,447 

E ^ 221 DATfl 01010 ' 0s0fc80 ' 0 ^ ll41 ^ 

CD 774 DATA 84,245, 160,0, 1 55 1 4 

9,246,205,1265 
21 775 DATA 34,246,540,8,200,19 

5,21.206,1503 
F5 775 DATA 543 , 76 , 1 16 , 11 _ 195 1 

0,176,12,836 
3F 777 DATA 165,161,246 141 42 

245,32,16,1066 
HA 77Q DATA 245, 75, 116 , 11 165 1 

SI, 246, 141,1201 
40 779 DATA 253,246,32,15.247 7 

6,116,11,397 

FC 780 DATA 0,0,0,0,61,67,59,82 
,313 

CE 781 DATA 84,89,36,73,73,90,6 
5,83,538 

IE 762 DATA 68,70,71,72,74,75 7 

6 , 55 , 554 
81 783 DATA 0,0,0,0,0,0,0*0 
A8 784 DATA 0,0,0,0,10,9,6.7,34 

BE 785 DATA 5,5,4,3,2,1,10,5,40 

□3 786 DATA 6,7,8,5,4,3,2,1,35 
25 787 DATA 0,0,0,0,0,0,0,0 0 
24 766 DATA 0,0,0. 0,0,0,0,0^0 

CF 788 DATA 0 , 0 . 0 . 0 , 0 . 0 , 0 ' 120 1 
20 

E5 730 DATA 163,11,141,17,208 1 
69,53, 133.801 

.11 731 DATA 1,160,255,153,0,133 
( S5i a 168 B li3B 

75 752 DATA 507,133,252,177,251 

, 141,24,212,1397 
20 793 DATA 155,0,235,224,10,20 

8,251 , 135,1223 
D3 734 DATA 132,255,505.235 136 

.252,155,255, 1761 
DC 735 DATA 501,156,208 531 36 

0,0, 173, 1037 
CI 738 DATA 125,241,141,237 245 

P 173,129,241, 1533 
B2 737 DATA 141,241.245,173,154 

,241 , 141,10, 1347 
0F 796 DATA 247.76,224,246,0 0 

0,0,793 

SD 739 DATA 0,0,0.0,0,0.0,150,1 
60 

C6 800 DATA 0,165,72,247 201 2^ 

5,240, 15. 1212 
&6 801 DATA 153,0,4,169,1,153 0 

.216.635 

A3 802 DATA 200,76,50,547,75,16 

4,11,35,055 
5E 603 DATA 1,18.5,32,25,15,51 



ei 



32,143 

EC B04 DATA 19,21,16.5,32,25,15 
T 2l, 156 

75 605 DATA 32,23,6,13.8.32,20. 

15, 

51 506 DATA 32,5,18,1,13,5,32,1 
8, 131 

A5 907 DATA 1,13,16,12,5,32,32. 
32, 143 

808 DATA 32,32,32,32,32,32.3 
2.35,255 

84 809 DATA 32,32.32,32,35,32,3 
2,32,556 

5F 810 DATA 32,32,32,32,32.32,3 
2,32,556 

02 Oil DATA 32,32,32,32,32,32 3 
2,32, 255 

6D 812 DATA 32,32,32,32,32,32,3 
2. 32,255 

A0 613 DATA 32,32,32,35,32,32 3 
2,32,256 

95 6L4 Ei^TA 32,35,32,32,32,32,3 
2 55 243 

03 615 DATA 47,14,255,0,0,0,0,1 
60,476 

7A 515 DATA 0.163,0,133,251,163 

, 12, 133,667 
32 817 DATA 252,163,0,145,251,2 

00.506,251, 1476 
23 818 DATA 230,252,165,252,201 

,206,206,241, 1757 
0D 815 DATA 163,0.133,55.76,211 

, 10,0,664 

A5 020 DATA 0,0,0,0,160,0,153 0 
.353 

8F 621 DATA 153,0,4,153,0,5,153 
,0,466 

H3 852 DATA 6,153,0,7,153,0,215 
, 163,686 

55 823 DATA 0,217,153,0,218,153 
,0,213,360 

7C 824 DATA 500,208.227,76 46 2 
47,0,0, i00e 

SB 855 DATA 0,0,0,0.0.0,0,163,1 

G9 

526 DATA 0,133.251,160,0,163 
,1,153,667 
BE 827 DATA 0.515,153,0,217,153 

,0,218,357 
B3 828 DATA 153,0,513.200,208 2 

41,165.251, 1437 
43 823 DATA 201,0.208.3.75,^ E 
48,201,366 

35 533 DATA 1,508,3,76,51,248,2 
01,2,830 

S3 831 DATA 206,3,75,133,246,75 

,175,246, 1157 
A3 832 DATA 163 , 52 , 133 , 1 16C E 

185,0,700 

SA 633 DATA 206,153,0,4,185,0 5 
03,153,915 

D0 834 DATA 0,5,165,0,510,153 0 
,6,553 

96 836 DATA 185,0,211,153,0,7,2 

00,508,364 
5F 836 DATA 223,169,53,133,1,23 

0,251,76, 1145 
25 837 DATA 205.11,165,52 133 1 

, 160,0, 728 

OB 836 DATA 165,0,212.153,0,4,1 
96,0,739 ' * 1 

6D B3B DATA 213,153,^,5,165,0,2 
14, 153,923 

E7 840 DATA 0,5,185,0,215,153 0 
. 7 , 566 

7F 841 DATA 200,208,529,169 53 

133, 1,230, 1223 
7E 542 DATA 261,75,202,11,169 5 

e, 133,1,635 

10 843 DATA 160,0,185,0,215 153 
.0,4,716 

B6 844 DATA 185,0,217,153,0,5,1 
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FA SIS DATA £18 p 153 , 0 ,6 , 185 , 0 . 2 
19, 153,834 

02 ens DMA 0,7.2(20,206,229.169 

,53, 133,393 
D5 847 DATA 1 , 230 . 55 1 B 76 , 202 . 1 1 

, 163,52,332 
55 849 DATA 133,1,160,0.135,0,2 

20, 153,855 
C5 049 DAlA 0,4,185.0,851,153,0 

,5,565 

7C 850 DATA 165,0,222,153,0,6,1 

85,0/751 . . 
CO SSI DATA 223,153,0,7,200,206 

,225,155,1165 
7B 852 DATA S3 , 133 , 1,230 ,251 , 76 

, 533 , 11 | 506 
EB B53 DATA 0,0,0,0,0,0,0,0,0 
5A B54 DATA 0,0,0,0,0,0,0,0,0 
23 SEE DATA 0,0,0,0,0,0,0,0,0 
28 856 DATA 0.0,0,0,0,0,0,0,0 



ZT 857 DATA. 0 

ee ese DATA 0 

EO 853 DATA 0 

EC 650 DATA 0 

OB 55 I DATA 0 



0,0,0,0,0,0,0,0 
0,0,0,0,0,0,0,0 
0,0,0,0,0,0,0,0 

0,0,0,0,0,0,0,0 
0 , 0 , 0 , 0 , Q , 0 , 25 , 2B 



61 BBS DATA 6, 10, 0,156, 50,57, 4B 
,51,385 

3D BB3 DATA 35,168,75,68,78,32, 

84,72,608 
C5 864 DATA 73,77,32,40,67,41,3 

5.56,431 

32 865 DATA 56,0,0,0,0,0,163,14 
7,372 

5 A B66 DATA 35 , 176 , B , 165 , 11 , 141 

, 17,20B,762 
44 B57 DATA ISO , 0 , 185 , 0 , 224 , 153 

,0,4,726 

0E 866 DATA 165,0,225,153,0,5,1 
65 , 0 , 753 

52 BBS DATA 256,153, 0,6,155,0, 2 

57,153,953 
11 870 DATA 0,7,185,0,558,153,0 

,215.783 

Di 871 DATA 1B5,0,225 T 153, 0,517 

,135.0.555 
C3 E72 DATA 530,153,0,215,135,0 

,231, 153,1170 
IB 873 DATA 0,219,200,206,205,1 

69,0,35, 1033 
F5 674 DATA 50,5,234,234,234,15 

3,27, 141. 1105 
7E 875 DATA 17 , 208 , 32 , 228 . 255 , 5 

01,0,240, 11B1 
2C 676 DATA 543,201,43,144,245. 

201,55, 176, 132S 
IE 877 DATA 241,56,533,49,133,2 

51, 201, B, 1163 
3F B7B DATA 206,3,76,102,554,16 

4,251, 1B5, 1243 
37 B75 DATA 159,8,133,292,185,1 

B7,B, 133, 1045 
52 BSO DATA 253,106,252,0,141,3 

2,206, IBB. 1163 
26 B81 DATA 55,133,1,88,36,0,13 

2,243, B14 
93 6B2 DATA 216,241,80,0,0,0,8, 

8,554 

B3 883 DATA 3,8,3.0,0,0,35,210, 
263 

CA 884 DATA 255,120,163,53,133, 
1,35, 169,836 

33 BB5 DATA 55 + 1 33 , 1 , BB ,55,015 
3, 147,609 

36 865 DATA 32 , 510 , 559 , 158 k 207 
160,8,32, 1073 

FB 887 DATA 30,171,76,540 8 73 
78, S3, 755 

bb eee data 68,82,84,35,34,65,5 

0, 55, 565 

Bl 8B5 DATA 32.36,32,90,05,55,9 
3,03,439 

96 830 DATA 3E.B2.Ba.B4.BS 92 7 



4D 



6,0,515 

64 BBl DATA 0,0, 0,0, 0,0,35,226, 
260 

40 882 DATA 255,201,13.240,7.16 

8,55, 133, 1073 
B0 B33 DATA 1,76,540,5,153.7,13 

3, 1,635 

CI B84 DATA 120,163,11,141,17,2 

OB, 173, 13,052 
EH By^ DATA 250,168,25,141,15 2 

20, 173, 13,37B 
F3 B36 DATA 220, 41, 16,240, B, 163 

, 19, 141,950 
1A B37 DATA 24,212,76,36,5,169, 

0, 141,667 
3C 856 DATA 54,212.173,1,220,50 

1, 255, 240, 1326 
44 833 DATA 253,169,63,133,0,16 

3,55, 133,351 
FD 500 DATA 1,163,27,141,17,206 

,88,75, 757 
B4 901 DATA 32,6, 141, 32, 20B, 141 

,33,208,803 
IE 302 DATA 163,55,133,1,88,36, 

0, 0,542 

Bl 303 DATA O n 0 a 0 , 0 , 0 . 0 , i 69 , 147 
,315 

B2 304 DATA 32,210,555,163,11,1 

41, 17,203, 1043 
08 305 DATA 120,153,53,133,1, 

0, 0, 185,821 
7F 306 DATA 0,532,153,0,4,185 0 

,233,B07 

nn 907 DATA 153,0, 5, 185,0,23". _ 1 
53, 0,730 

67 308 DATA 6,185,0,235,153,0,7 
,185,771 

AO 309 DATA 0,536,153,0,216,185 

,0,237, 1027 
1C 310 DATA 153.0,517,185,0,236 
,153,0,345 

311 DATA 216,185,0,238,153,0 
,213,200, 1214 
A2 512 DATA 508,205,169,55,133, 

1 ,88, 168,1028 
F9 313 DATA 27,141,17,200,32,22 

8,255,201 , 1105 
05 314 DATA 0.240.549,201,43,14 

4,545,201,1323 
34 815 DATA 66,176,241,56,533 4 
8, 133,851 , 1134 

68 316 DATA 501,7,508,3,76,32,8 

154 699 

DE 317 DATA 251,185,189,8,133,2 

52 , 185 , 207, 1421 
37 318 DATA 3,133,253.108,255 0 

s 118,8, 661 
3D 515 DATA 144,248,134,156,0,0 

, 10, 10, 762 
60 320 DATA 11,10,11,11,0,0,120 

. 169,332 

64 921 DATA 53,133,1,76,144,240 

, 155,63,873 
7F 322 DATA 133,0,183,55,133 1 

155, 11 ,671 

Cl 323 DATA 141,17,206,68,76,32 

,8, 120, B30 
B7 824 DATA 155,53,133.1,76,151 
,240,120,343 

32S DATA 163,53,133,1,75,176 
|240, 168. 1017 
5D 356 DATA 0,133,65,76,32,6,16 

3,147,630 
33 327 DATA 32,210,555,153,53,1 

BO, 10, 35, 931 
54 326 DATA 30,171,76,43,10,67, 

B5,G2,564 
83 325 DATA 62 , 63 , 7B , 84 , 32 , B3 , 9 
0,89, 577 

ED 530 DATA 69,68,32,73,83,35,0 
, 0 , 357 

16 331 DATA 0,120,169,53,133,1, 

174 , 155 775 
SA SBP'OATA 240,153,55,133,1,98 



3D 



F7 
14 
B5 
BE 
6A 
E- 
EC 
C7 

ny 

63 

Bl 

7D 

□6 

5B 

56 

5A 

5F 

77 

36 

A4 

DC 

BE 

OB 

30 

FB 

01 

82 

E3 

CA 

F3 

A4 

55 

58 

8F 

3F 

1A 

45 

E6 

Fl 



76 
SA 



, 169,0,955 

933 DATA 32,205,169,32,558,2 
55,501,0, 1142 

334 DATA 240,249,201,3,208,3 
,75,30, 1050 

335 DATA 3,201,43,540,7,201, 
45,240,386 

935 DATA 18,76,51,10.120,163 
,53, 133,641 

837 DATA 1,238,155,540,165,5 
5, 133. 1 ,952 

536 DATA 88,75,6.10,120,165 
53, 133, G57 

933 DATA 1.506,125.540,155,5 
5, 133, 1,330 

340 DATA 68 F 76 h 5, 10. 163, 147, 
32.510,740 

341 DATA 255,169,133,160,10, 
32, 30 h 171,550 

345 DATA 76 , 1E4 , 10 , 60 , 76 , 65 , 
89,32,582 

343 DATA 83,55,77,80,76,69,3 
2,82,564 

344 DATA 63,66,63,65,83,63,3 
2,73,583 

345 DATA B2, 32, 70,73, 62, 87, B 
5,02,573 

546 DATA 59.0,32,220,255,201 
,0,240, 1054 

947 DATA 243.201,92,240,7,50 
1,70,208, 125B 

346 DATA 541,76.235.10,165.5 
5,201 ,0,930 

343 DATA 203.3,75.30.9.501,2 
,240,818 

350 DATA 0,120.163,53,133,1. 

76,235, 799 

851 DAtA 10,120,163,53,133,1 
,76, 181,743 

952 DATA 241,163,63,133,0,16 
3,55, 133,363 

853 DATA 1,169,11,141,17,208 
.88,163,904 

954 DATA 0,133,66,76,80,9,15 
3,1, S34 

955 DATA 133,65.76,241,3,173 
, 125,240, 1063 

356 DATA 141,141.541,76,112, 
241, 169, 147, 126B 

357 DATA 32,210,255, 1E3. 7, IB 
0, 11,32,676 

35B DATA 30,171,76,48,11,93, 
55,76,565 

353 DATA 63,67,84,13,13,49,3 
5,45,372 

950 DATA 32,82,63,93,64,73 8 
2,63,590 

951 DATA 32,84,73,32.68,63,7 
0,65,433 

952 DATA 65,76,04,13,13,50,3 
2,45,399 

363 DATA 35,67,82,73.80,0,0, 
32,372 

954 DATA 226,256, 201,0,2^2), 2 
49,501,3, 1377 

965 DATA 205,3,76,90,8,201,4 
8,240,656 

386 DATA 15,201,50,508,234,1 
20, 163,53, 1047 

867 DATA 133,1,76,100,248 12 
0, 153,53,634 

36B DATA 133,1,76,25,243,120 
. 169,53,620 

969 DATA 133,1,76,69,243,163 
.55, 133,678 

570 DATA 1,96,76,1,10,163,14 
7,32,524 

571 U^TI 210,255,120,1,^,53 
133, 1,76, 1017 

372 DATA 64,245,168,55,133,1 
.BQ, 32,787 

973 DATA 225.255,201,0,240,2 
43 ,201 ,3, 1377 

374 DATA 206 , 3 , 76 , 21 1 , 10 s 120 
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LISTINGS 



, 1EE,S3, 3^3 
FD 375 DATA 134,1,75, 9B ^ £46 ,0,1 

65,65,733 
40 976 DATA 501 , 1 , £0B p 3 p 76 p 1 03 „ 

11,76,679 
7B 377 DATA El 1 , IB , 1£0 , 169 > 53 fc 1 

33 , 1 , 76 „ 773 
SE 978 DATA 513,247,169,55,133, 

i a ea , 32 , eaa 

flA 379 DATA £28,255,201,78,505, 

3,76,511, 1£60 
10 SB0 DATA 10 , 201 , 83 , £4© . 3 p 76 , 

169, 11,799 
09 991 DATA 1£0 , 169, 53, 133 s 1 , 76 

,176 ,£47, 975 
CC BBE DATA 120,163,53,133,1,75 

, 0, ^e, 900 

Efl SB3 DATA 169,55,133,1,89,35, 

EEB.ESS, 961 
79 964 DnTR 201,0,240,249,201,3 

h E09 , 3, 1105 
OS 995 DATA 7G , EM , 10, £01 , 32, 20 

9,230, LE0,103E 
EF SBB DATA 169 , 53 , 133 , 1 1 76 , £3 , 

E4B , 169 r 672 
48 567 DATA 55 ( 133 , 1 , Be , 32 , ££S , 

555, £01 , 993 
BB 999 DATA 32 p 209 , £49 , 76 a 21 1 , 1 

0,0,0, 7S5 
15 593 DATA 0,0,0,0,0,0,0,139,1 

99 

E0 990 DATA -1 



SET THE ALARM 




PROGRAM : A:, ARM 



3B 1 : 

D6 2 REM ALARM - BASIC LO 

ADER 

9E 3 REM N.F. GREGORY 0 

986 
3E 4 : 

FO 5 REM SYS 4915 2 ; TURN OFF 
24 .6 REM SYS 49 152 , lH A/PHHMM" , "A 
'7 PHHMM", "STRING", 1 - DISPLAY 
CLOCK 
3D 7 : 

66 10 RESTORE 

BF 12 ADRS - 49152 

69 14 LINE - 100 

99 16 ELI NE - 370 

DB 16 C-0;T«0 

2E 20 i 

42 22 FOR LN - LINE TO ELINE ST 
EP 5 

07 24 FOR A-0 TO 9 

35 26 READ DT: IF DT— 1 THEN A-9 

iGQTO 30 

FO 23 POKE ADR5+C,DT;T-T+DT:OC 

+ 1 i NEXT A 
CE 30 READ CH: IF CHOT THEN PR1 

NT"ERROR IN LINE" ;LM:END 
OC 32 T-OlNEXT LN 
B4 100 DATA 1 69 , 0 , 141 , 7 , 194 , 173 

. 13,220,9,4,930 
A6 IDS DATA 41,127,141,13,220,3 

2 ,121,0,208, 13, 9 16 
CO 110 DATA 120,169,49,141,20,3 

, 169,234,141,21,1067 
41 115 DATA 3,88,96,32,254,19 2, 

165, 180, 141.3,1154 
PI 120 DATA 194 r 165 r 181, 141,4,1 



94,32,254,19 2, 165,1522 

73 125 DATA 180,141,5,194,165,1 
81 ,141,6, 194,32, 1239 

D9 130 DATA 253 , 174 , 32 . 15B , 173 . 

32 . 163 , 182 ,201,27, 1 393 
15 135 DATA 144,3,76.67,193.72, 

173,136,2, 141, 1007 
25 140 DATA 98,192,141,123,192, 

141. 141, 192,56,32. 1313 
81 14b DATA 240,255,134.180,132 

,181. 173.0,4, 133, 1432 
El 150 DATA 182,104,168,169,0,1 

33. 12. 194, 169, 160, 1311 
F6 155 DATA 153.11,194,136,132, 

193,32, 102,229. 164, 1336 
8E 160 DATA 183,177,34,32,71,17 

1,173,0,4,9.854 
30 165 DATA 128,153,11,194,136, 

16,233,1-65, 182,141 ,1359 
70 170 DATA 0,4.24,166,180.164, 

181.32,240,255,1246 
96 175 DATA 32,121,0,240.14,32, 

253. 174,32,158,1056 
43 180 DATA 183,224,2.144,3,76, 

67, 193, 138,74,1104 
BO 185 DATA 106,141,7,194,173,1 

4.220,9,128. 141, 1133 
E5 190 DATA 14,220.173,15,220,9 

. 128, 141,15.220, 1155 
4A 195 DATA 174.5.194,142,11,22 

0,174,6, 194.142,1262 
F5 200 DATA 10,220,160,0,140.9. 
.220, 140,8,220, 1127 

74 "205 DATA 41.127,141,15,220.1 
73,3, 194. 141,11,1066 

3D 210 DATA 220,173,4,194,141.1 

0, 220,140.9,220, 1331 
6F 215 DATA 140.0,220,120,169.8 

7, 141,20,3,169,1077 
87 220 DATA 193.141,21,3,173,13 

, 220,9. 132,141, 1046 
7B 225 DATA 13,220,88,96,32,253 

, 174,32,158, 173,1239 
12 230 DATA 32,163,182.201,5,24 

0,3,76,8,175,1085 
2 A 235 DATA 160,0,177,34,201,65 

.240.4.201,80, 1162 
A7 240 DATA 208,241,132,180,201 

,80. 208.4, 169, 128. 1551 
20 245 DATA 133,180.169,19.133. 

182. 32,43, 193.200,1284 
28 250 DATA 177,34.41,15,10,10, 

10. 10,133,181,621 
74 255 DATA 200,177.34,41,15,5, 

181, 133, 181. 197, 1164 
1A 260 DATA 182,144,5,162,14,76 

,35,164. 166. 182, 1150 

32 265 DATA 224,19.208.4,5.180, 
133.180,169.96, 1218 

33 270 DATA 133,182.96,173,7.19 
4. 16 .56,72. 173, 1102 

CO 275 DATA 136,2,141,123,193,1 

41 .223, 19 3. 141,25 0, 1543 
6F 280 DATA 193.160,28,162,1,17 

3,11, 220. 16,2,966 
Dl 285 DATA 16 2.16,133,2.138.9, 

128, 153,0,4,745 
24 290 DATA 165,2,41,127.170,32 

,218, 193. 174, 10, 1132 
8D 295 DATA 2 20,32.213,193,174, 

9, 220,32.218. 193, 1509 
3B 300 DATA r 173.8,220, 104,41 .12 

7, 208,9, 173, 13, 1076 
DO 305 DATA 220,16,58.41,4,240 

54, 160.0,174,967 
D2 310 DATA 136,2,142.179,193,1 

85, 10, 194,240, 15 . 1296 
ID 315 DATA 77,9,194,153,0,4,17 

3,134,2, 153,899 
OB 320 DATA 0.216,200,208.236,1 

73,7, 194,9, 1. 1244 
02 325 DATA 141,7,194,206,8,194 

,208, 13, 169,20, 1160 
16 330 DATA 141,8,194,173.9,194 



,73, 128. 141 .9, 1070 
DA 335 DATA 194,76,49,234,169.1 

74, 200,153,0,4,1253 
65 340 DATA 173,134.2.153.0,216 

. 138,41, 240,74, 1171 
84 345 DATA 74,74,74,32,240,193 

.41, 15,24, 105,872 
2A 350 DATA 48,9,123,200.153,0, 

4,173, 134,2,851 
3D 355 DATA 153,0,216.138.96,0, 

0,0,0,0,603 
BD 360 DATA 20, 12&, 160 , 0 , 0 , 0 , 0, 

0,0,0,308 

55 365 DATA 0,0,0.0,0,0,0,0,0.0 
.0 

4E 370 DATA 0.0,0,0,0,0,0,0,0.- 
1,0 



JACK IN THE BOX 




PROGRAM; BOXES LOADER 



OB 5 PR I NT" CREATING PROGRAM : [ 
RV SON ] BOX UTI LS [ R V SOFF , DOWN 2 
I" 

AB 10 BL-47:Ltf-5 0 :SA-5 2480 

SB 20 FOR L=0 TO BL;CX-0:FOR D- 

0 TO 15; READ A; CX^CX-^A : POKE 

SA+L*16+D,A;NEXT D 
03 30 Ry.^J A. PRINT" . " ; : IF AXCX 
THENPRINT-'ERROR IN LINE"" ; LN 

■M L* 1 □ > : STOP 
86 40 NEXT L 

B9 50 DATA 32,155,183,142.32,20 

6, 32, 155, 183, 142,33.208,32, 1 

55. 183,142.2017 
B3 60 DATA 134,2,32.155,183,142 

, 104,207.32,155,183, 142, 105, 

207,32, 155, 1970 
C9 70 DATA 183,142,106,207,96,3 

2, 155, 183, 142,95.207,32,155. 

183, 142,96, 2156 
5E SO DATA 207,32.155,183.142.9 

7,207,32,155,183. 142,96,207, 

32, 155. 163,2210 
C5 90 DATA 142,99.207,32,155,18 

3. 142, 100,207,32, 155. 183,142 

, 101 ,207, 169 , 2256 
□0 100 DATA 146,32,210.235,32,1 

55, 183, 224.1,206.5, \69 . 18 32 

.210, 255. 2135 
OE 110 DATA 234.174,134.2,142,1 

02, 207,174, 101,207, 142, 134,2 

. 169, 32,174,2130 
95 120 DATA 97,207,172.95,207,3 

2,51,206 , 200,204,96.207, 208, 

247,232,236,2697 
10 130 DATA 98,207,208,238,169, 

176, 172.95, 207. 174,97,207,32 

,51.206. 169 ,2506 
D8 140 DATA 189,172,96,207.174. 

98,207,32,51,206. 16 9, 173,172 

,95. 207, 174,2422 
37 150 DATA 98,207,32.51,206.16 

9,174.172,96.207, 174,97.207, 

32,51,206,2179 

62 160 DATA 172,95,207,200,169. 

195,174,97.207.32,51,206. 174 

.99.207,32. 2316 
58 170 DATA 51,206,174,99.207,2 

40,6, 174,99,207,32,51 ,206, 17 

4,100. 207,2233 
30 ISO DATA 240,3,32,51,206.200 
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► 



B9 
99 
F3 
26 
C5 
D4 
71 

EG 
65 
7C 
3C 

IB. K. ■ 

9E 

AE 

BD 

BO 

CI 

09 

BC 

A?. 

Q 2 

46 



^6 

.0 
E 
J4 
72 



, 204 r 96 , 207 , 200 , 219 . 172 ,95 P 2 
07. 174,97, 2411 

190 DATS, 207,232.169,221.172 
. 95 , 207 , 32 , 5 1 , 2Q6 . 172 . 96 . 207 
.32,51 . 206,2356 
200 DATA 232 , 236 .95,207.208, 

238, 173,99,207,240,19,169, 17 

1, 172,95, 207, 2771 

210 DATA 174,99.207,32,51,20 

6,169.179,172.96,207,32,51,2 

06.173, 100,2154 

220 DATA 207,240.19,169.171, 

172.95, 207 , 174 , 100 . 207,32 , 51 

, 206 , 169, 179,2398 

230 DATA 172,96.207.32,51,20 

6, 234, 169 . 19 . 32, 21,0 , 255 , 174, 

102,2 07.142,2300 

240 DATA 134,2,96,72,24,32,2 

40.255,104,32,310, 255,96 ,32, 

155,183.1922 

25 0 D&TA 142.95,207,32.155,1 

S3 , 17 2 . 95 , 207 F 24 , 32 . 240 , 255 , 

96,32, 155 . 2122 

260 DATA 183,142,94,207,32,1 

55, 1B3. 173,94. 207,232,142,89 

> 207, 141,90.2371 

270 DATA 207,174,134,2.142,1 

01,207, 169.0.141.91, 207, 160, 

24, 169,0, 1928 

290 DATA 153,64,207,136,16.2 

48 . 32 . 34 , 207 . 32 , 228 , 255 , 240 . 

351, 141,92, 2336 

290 DATA 207.201,20.208,41,1 

73.91, 207, 201/0,240, 237,206, 

91, 207,172.2502 

300 DATA 91,207,169,0,153,64 

,207,32,58. 207, 169.32,32.210 

, 255 , 32. 1916 

310 DATA 58,207.32.58,207,32 
,34,207,32,58, 207.76, 19 , 207 
173, 9i ,1698 

320 DATA 207,24. 105, 1,205.89 
,207,208.14. 173,92,207,201,1 
3,240.7, 199 3 

330 DATA 201,20.240,3,76,121 
.206, 173,92, 207, 201,13.208,1 
5,32,58, 1866 

340 DATA 207.169.32,32,210,2 
55 ,174,101,207. 142,134.2,96, 
24, 173,90, 2048 

350 DATA 207,201.1,240.17,17 
3,92.207,201 ,32. 144, 141. 173 
92,207.201. 2329 
360 DATA 157.176,44.76,1,207 
,173,92.207,201,48,144.34 20 
1,58, 176,1995 

370 DATA 30,32,58,207.173,92 
,207, 32.210,255,172.91,207,1 
53,64,207,2190 

380 DATA 238.91.207,173,91.2 
07.205,89, 207. 208,1,96,76 ,11 
8, 206,76,2289 

390 DATA 121.206,169.154,32, 

210. 255,174, 105,207.142, 134. 

2,173,106,207,2397 

400 DATA 32.210,255,174,104. 

207 , 142 , 1 34 . 2 ,96 . 169 , 157 , 32 , 

210,255.96, 2275 

410 DATA 0,0,0,0.0.0,0,0.0,0 

,0,0,0,0,0,0,0 

420 DATA 0,0,0.0,0,0,0.0,0,0 
.0, 0,0,0,0,0,0 

430 DATA 0,0,0,0,0,0,0.0,0,0 
,0,0,0,0,0,0,0 

440 DATA 0,0.0.0,0,0,0,0,0,0 
,0,0, 0,0,0,0,0 

450 DATA 0,0,0,0,0,0,0,0,0.0 
,0,0,0,0,0.0,0 

460 DATA 0,0,0,0,0,0,0,0,0 0 
,0.0.0,0,0,0,0 

470 DATA 0,0,0,0.0,0,0,0,0,0 
,0yO, 0,0.0,0,0 

4R0 DATA Q. 0,0. 0.0, 0,0, 0,0,0 
,0,0,0,0,0,0,0 



FO 490 DATA 0,205,0,0,0,0,0 0 0 

,0,0,0,0,0,0,0.205 
66 500 DATA, 0,0,0,0,0,0.0,0 0 0 

>0. 0,0.0.0,0,0 
6C 510 DATA 0.0,0,0,0,0,0,0.0-0 

,0,0,0,0,0,0,0 
59 520 DATA 0,0.0,0,0,0.0,0 0 0 

,0.0,0,0.0,0,0 
OS 530 PRINT " rDQWH2] PRESS ANY 

KHY TO SAVE MACHINE CODE" 
D6 540 GETKl : IFK£»" k, THEK 540 
5B 550 POKE43 , 0 POKE 4 4 , 205 ; POKE 
45,0- P0KE46 ,208; CLR : SAVE "BOX 

UTILS",8 
24 560 REM ** CHANGE . 3 TO II 
F USING CASSETTE ** 



4D 
EO 
42 
10 

27 
Al 

90 
E8 
16 

4B 
45 

A7 

45 

52 

F7 

3F 

CF 

S3 

00 

18 
14 



BF 

09 

63 

F4 

65 
~1 



PROGRAM; BOX DEMO 



Di 1000 < 

FC 1010 F-F+l 

50 1020 I FF* 1THENLO AD "BOX UTILS 

" . e . i 

4B 1030 PRINT" [CLR] 11 

D2 1040 CO-524S0 : REM CONFIG 

05 1050 BO-52517 : REM BOX 

12 1060 AT-52797 : REM PRINT AT 

1C 1070 IN-52B14 r REM INPUT RO 
UTINE 

06 1080 : 

56 1090 GOTO! 150 
6A 1100 ; 

AB 1110 SYSAT,9.24:PRINT" [RVSOF 

F,C7] PRESS A KEY TO CONTINUE 
» . 

1120 GETA$ : IFA$- ""THENl 120 
1130 RETURN 
1140 : 

1150 SYSCO, 5, 6, 1 ,4,7, ASCf [C 

1160 SYSBO, 5, 35, 4, 8, 0,0. 1,0 
1170 5YSAT, 12.6 : PRINT" [C7] WE 
LCOME TO BOXES 1 ' 
11B0 GOSUB1110 
1190 PRINT" tCLR) " 

1200 SYSBO, 0.39, 0,23, 0,0 14 
1 

1210 SYS AT. 3,5 

1220 PRINT" [C7] BOXES PROVIDE 
S THE BASIC PROGRAMMER" 
1230 PRINT" 1 JRVSON.RIGHT3] WIT 
H SEVERAL FUNCTIONS: " 
1240 PRINT 

1250 PR! NT" [RIGHT3 , RVSON ] CON 
FIG" 

1260 PRTNT" IRIGHT3 , RVSON 1 AT" 

1270 PR T NT" ( R I GHT3 . R V SON } DR A 
W BOX" 

12B0 PRINT" [RIGHTS. RVSON] I NP 
UT" 

1290 GOSUBHlD 
1300 PRINT" [CLR1 " 

1310 SYSBO, 0,39. 0.10, 0.0, 14, 
0 

13 20 SYS AT. 1,1 

1330 PRINT" [RIGHT, WHITE 1 AT. [ 
C7| THIS ALLOWS THE CURSOR T 
O BE" 

1340 PRINT" [RIGHT6] PLACED ON 
TKE SCREEN" 

135 0 PRINT" (RTGHT3, DOWN ,RIGH 
T3] USING COORDINATES X, Y" 
1360 PRINT" [RIGHT6 J THIS IS U 
SEFUL IF YOU REQUIRE" 1 
1370 PRINT" [RIGHT6] EXTENSIVE 

CURSOR MOVEMENT" 
1380 GOSUBlllQ 
139 0 PRINT" { CLR ; " 



89 1400 SYSBO, 0.39, 0,20,0,0,14 
0 

A3 1410 PRINT" IHOME, DOWN. RIGHT 
WKITE1BOX DRAW[C7] THIS ALLO 
WS DISPLAY OF BOXES" 
1420 SYSAT, 1. 2:PRINT"ON THE 
COMMODORE SCREEN" 
1430 SYSAT, 1 ,4rPRINT-'CAHE SH 
OULD BE TAKEN NOT TO USE THE 



3D 
90 



9D 1440 SYS AT. 1,5 l PRINT"BOTTGM 
RIGHT CHARACTER ON THE SCREE 
N" 

9D 1450 SYS AT , 1 , 7 ;FRI NT "BOXES C 

AN BY DRAWN BE SPECIFYING" 
B7 1460 SYSAT,1,9:PRINT"START X 

- END X, START Y. END Y li 
5 2 1470 5YSAT,1,10;PRINT"NEXT 

2 VERTICAL BARS MAY BE PLACE 

D ON" 

95 14B0 SYSAT .1,11: PRINT"THESE 
ARE SHOWN IN Bl AND B2" 

4E 1490 SYSaT.l P 12 t PRINT"THE NE 
XT PARAMETER, CI IS THE COLO 
R" 

DB 1500 PRINT- | RIGHT] FINALLY, T 

HE LAST FLAG IS SET" 
BC 1510 PRINT" [RIGHT) 1 INDICATE 

5 A REVERSE BOX" 
CC 1520 PRINT" [RIGHT] ANY OTHER 

INDICATES A NORMAL FRAME" 
,F3 1530 GCSUBlilO 
EE IS 40 PRINT" J CLR 1 HERE ARE THE 
TWO TYPES OF BOXES'" 

7D 1550 SYSB0.5 H 35,5, 10,0,0. 14, 
0 

6D 1560 SYSBO.5,35,11, 16,0,0, 14 
,1 

31 1570 SYSAT. 6, 6: PR [NT" [RVSOFF 
] NORMAL" 

11 1580 SYSAT, 6, 12 - PRINT" (RVSON 

) REVERSE" 
34 1590 GOSUBlllQ 
B4 1600 PRINT" [CLRJ 11 
4C 16 1Q SYSBO, 1,19, 0,3. 0,0, 1,0 
DF 1620 SYSBO, 20, 38, 0,3. 0.0, 2, 0 

02 1630 SYSBO, 1, 19,4,7,0,0.3 0 
9D 1640 SYSBO. 20, 38, 4, 7, 0,0, 4.0 

AD 1650 SYSBO, 1 P 19,8,11 F 0, 0,5,0 

DE 1660 SYSBO, 20, 3B, a, 11 ,0 0 6 
0 

1670 SYSBO, 1,19,12.15,0.0.7, 
0 

1680 SYSBO. 20. 30. 12,15 ,0 0 B 
.0 

90 1690 SYSBO, 1,19, 16.19,0,0,9, 

0 

BE 1700 SYSBO, 20. 38. 16, 19,0,0.1 
0.0 

69 1710 SYSBO, 1.19, 20. 23, 0.0, 11 
, 0 

6A 1720 SYSBO F 20, 38,20,23.0,0,1 
2, 0 

4S 1730 GOSUBUlO 
20 1740 PRINT" [CLR] " 
19 1750 SYSBO .1,19,0,3,0,0,1,1 
1760 SYSBO, 20. 38,0,3,0,0 2 1 



8A 
OB 



0 2 



OF 1770 SYSBO ,1,19,4,7,0,0.3,1 
28 1780 SYSBO, 20,38,4,7.0,0,4,1 
1790 SYSBO, 1.19, 8. 11,0,0,5,1 



00 



40 
90 
BB 
9E 



1000 SYSBO, 20,38.8,11,0,0,6, 

1810 SYSBO, 1.19, 12,15.0,0,7 
1 

1820 SYSBO ,20.38,12, 15,0,0,8 
# 1 

1830 SYSBO, 1.19.16.15,0.0,9, 
1 
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EO 1840 SYSBO, 20, 38, 16. 19.0,0.1 
0,1 

A7 1850 SYSBO.1,19,20,23,0,0, 11 
it 

36 .-I86 0 SYSBO. 20 ,38.20,23,0.0,1 
2, 1 

59 1870 GOSUB1110 
9D 1680 PR I NT' ' [CLR] " 
A3 1890 SYSAT, 15,0: PRINT"DATA I 
NPUT" 

AO 1900 PRINT" 1D0WN2 P RIGHT] PLEA 

SE ENTER A WORD : " 
OB 1910 SYS IN, 0,10 
58 1920 A*-"" 
F3 19 3 0 FORL-0TO9 
9D 1940 A$-M+CHR$(PEEKf 5 3056+L 

) ) 

73 1950 NEXTL 
CO i960 BS-A$ 

F6 1970 PRINT" [DGWN2] PLEASE ENT 

ER A NUMBER s " 
90 1980 SYSIN,1,10 
06 1990 AS-"" 

69 2000 FORL-0TO9 : A$-Ai+CKR$CPE 

EK{53056+L) > : NEXTL 
5D 2010 SYSAT, 0,10 
FE 2020 PRINT" [C7] WORD TYPED : 

[WHITE] " ;B£ 
DC 20 3 0 PRINT" [C7] NUMBER TYPED 

: [WHITE] " jVALCAS) 
F3 2040 G05UB111Q 
48 2050 PRINT" [CLR] " 
BO . 2 060 OPT-1 

FA 2070 SYSBO, 8, 34. 1,5.0,0. 1,1 
EE 2080 SYSAT, 16. 2; PRINT" [WHITE 

)BOX MENU" 
BA 2090 SYSAT, 10 , 3; PRINT" [RV50N 

]USE CURSORS UP AND DOWN" 
B7 2100 SYS AT, 12,4: PRINT" [RVSON 

] RETURN TO FINISH" 
45 2110 SYSBO, 10, 30, 10,12.0,0,1 

,1 

3D 2120 SYSBO, 10. 30. 13.15.0,0.1 
4, 1 

3D 2130 SYSBO, 10. 30, 16 ,18. 0,0.1 
4,1 

34 2140 SYSBO, 10. 30,19. 21, 0,0,1 
4,1 

A5 2150 GETA3 ; IFAS~" "THEN2150 
85 2160 IFA$=CHR$(13)THENGCT023 
00 

E9 2170 IFAS-" I DOWN 1 "AND0PT-47H 

ENOPT-1 :GOTO2190 
3F 2180 IFAf =" [DOWN] "THENOPT=0P 

T+l 

F6 2190 IFAS-" [UP] H ANDOPT= LTHEN 

OPT=4:GOTO2210 
5A 2200 1FA$*" [UP] "THENOPT-OPT- 

1 

9D 2210 SYSBO.10,30.10.12,0.0,1 
4, 1 

11 2220 SYSBO, 10,30,13. 15,0,0,1 
4,1 

89 2230 SYSBO. 10, 30.16,13, 0.0,1 
4,1 

BO 2240 SYSBO, 10,30,19,21,0,0.1 
4,1 

41 2250 I FOP" 1THENSY5B0, 10,30.1 

0,12,0,0,1, 1 
72 2260 IF0P-2THENSYSB0, 10,30. 1 

3. 15,0,0,1, 1 
33 2270 IFOP-3THEN3YSB0, 10,30. 1 

6,18,0,0,1,1 
B5 2200 I FOP -4THENSYSB0, 10,30/1 

9.21,0,0,1,1 * 
F9 2290 GOTO2150 
4E 2300 PRINT" f CLR) " 
FA 2310 5Y5B0, 1 F 19,1, 10,0,0,14, 

0 

13 2320 SYSBO,!. 19, 11,20, 13,18, 
14,0 

SB 2330 SYSBO, 20, 3S, 1,10,0,0, 14 
, 1 

E6 2340 SYSBO. 20,38, 11,20. 13. 18 



,14,1 
3B 2350 GOSUB111C 
8B 2360 PRINT" tCLR] 
B6 2370 SYS AT, 6, 2 
EB 2380 PRINT" F BOXES 

- JUNE 1988" 
DF 2390 END 



BY S. SCOTT 



FILE EXTENSION 




PROGRAM FILE EXTENSION 



0 DIMBi (255) .B(255) iPRINT" (CLR) ( 
WHT) INSERT DISK & PRESS (RVS)RET 
URN" : POKE53280 . 0 s FOKE5328 1 . 0 

1 GETA$ : IFA$< >CHR£ ( 13) THEN1 :DATA 

" ,B: " F "J" , ".8,1", " i-r^, " : " , Hl J 

1 1 1 

2 H-l s 0PEN4 . 4 : OPEN15 . S , 15 , " 1 " : IN 
PUT* 15, E: CLOSE 15; I FE<. > OTHENO 

3 PRINT" (CLR) fRVS) :OFEN15,8,15 
: PORT-1T03 i RE AD AS (T) , C£ ( T) i NEXT s 
OPEN5,8.0, "3" 

4 FORT-1T07 : GET#5 , A$ : NEXT 

5 GET#5 . A$ ; 1FSTTHEN9 

6 IFA£< >CHRi i34)THEK5 

7 F0RT-1T0Z1:GET*5 . AS iB$ (N) ~B$(N 
) tAS: IFA$-CHR$C34>TOENB(N) -T 

8 NEXT;PRINTCHR$(34}B$(N) lN-N+1 : 
GETASsIFASO" "THEN 4 

9 PRINT" (CLR) (YEL)FILE NAME : (WHT 
) 1, CHR£f34) B$(M) "(DOWN) (DOWN)":FO 
RT-1T03 : PRINT" ( YEL) (DOWN) (LEFT} " 
T M {WHT) H A5(T) :NEXT 

10 PRINT" (DOWN) (YEL)-(WHTl SCRAT 
CK(DOWN) PRINT" (YEL)S f WHT) D I 5K 

COMMAND ( DOWN) "; PRINT" (YEUS (WH 
T3DISK STATUS"; CLOSES 

11 PS-" 

H ' PRINT" (DOWN) (YEL)R ( WHT} REN AM 
E" : PRINT" (DOWN! (YEL)P {WHT) HARD 
COPY" 

12 GETAS ; PRINT" (HOME) "TAB ( 11) E$ £ 
W ) ; I F A S - " ( DOW :■ A NDM< N- 1 THENM-M + 
1 :GOTQ12 

13 IFAS-" (UP) "ANDTOlTHENM-M-l : GO 
T012 

14 LFA3=-""THEN12 

15 I FAS-" (CLR) "THENM-N-1 

16 IFA35- " (HOME) "THENM-1 

17 IFA$-"S"THENPRINT" (HOME) (DOWN 
) (DOWN) "P$ : INPUT#15,W,)CS. Y,Z:PRI 
NT" CUP) "W?X$YiZ!G0TO12 

18 IFA3-"@"THENINPUT" (CLR) (YEL)C 
OMKAND(WHT) " ; A$ : PR I NT* 15 . AS :GOTO 
9 

19 IFAS-"F '7HENPRINT*4, "{RVSl "; : 
FORT-OTON- 1 ; PRI NT*4 , CHRS < 34 ) B$ ( T 
) :NEXT 

20 IFES (K) -PSTHEN12 

2 1 I F A$= "-"TKENPR I NT* 15 . ,S S : "+LEF 
Tj {BS(MJ ,BCM)-1) lB$(M] -P$ 

22 IFAS-"R"THENCS-LEFT$(BS(M) ,B( 
M)-l) :D$-RIGHTS(B5(K) ,3):GCT029 

23 A-VAL( A$) : IFA>0ANDA<4THENCS-L 
EFTS fBS (Ml ,B(M]-1) : DS-RIGHTS (B$ ( 
H) ,33 ;GOT02S 

24 IFA£=" "THENRUN 

25 GOT012 

26 IFLEN(C$) +LEN(C£(A) ) >15THENl2 

27 PRINT*15, "R: "C$" "C$ (A) "»"CS : 
E5-CS + CHR5 C34) +A$ (A) 

23 E$ (M) -LEFT* (E$+P£ r 18) +-Dt i GOTO 
12 

29 PRINT" (CLR) (YSL)OLD FILE NAME 
= (WHT) M C4 :PR1NTTAS(16) "(BUS) (D 



OWN) (DOWN) <DOWN) — 

(UP) (UP) " 

30 INPUT" (YE L) NEW FILE NAME (WHT 
) " iZS : IFZ$-""THEN9 

31 B* (M) -LEFTS £ (Z$) -fCHRj { 34) +PS . 
IB) +D$ 

32 PRINT#15,"R: "ZS"- ,I CS ;B CM) -LEN 
fZ$) +1 ; ZS«" H :GOT09 



HI-RES COLOUR PLOTTER 




PROGRAM; PL0T64 LOADER 



79 10 FORA-49152TOS0l75STEP16sD 
-0 

25 20 F0RB-0TO15:READC:POKEA+B, 

C:D-D+C;NEXT 
74 30 READCH: IFD< >ChTHENPRINT" h C 
"HECK SUM ERROR IN LINE "PEEK (6 

3) +256*PEEK£64) ;END 
21 40 NEXT :POKE5 0176, 96; END 
E8 500 DATA32,253, 174,32,235 . 18 

3, 165, 21,141,2, 196 ,240,10,20 

1,2,176,2063 
20 501 DATA15. 165, 20,201,64, 176 

,£,165,20. 141 , 1 . .196 , 224 , 200 , 

144.3, 1744 
86 502 DATA76, 72, 17B, 142,3,196. 

32. 165, 194,32,63. 193,72, 174, 

8. 196, 1796 
F5 503 DATA240,119. 166, 254,208, 

16 ,1,251, 129,251 ,104,169 .4,3 

2, 148, 193, 2265 
96 504 DATA173,7, 196. 129,251,96 

, 174, B, 196. 224, 1,208,36,202. 

73. 255 , 2229 
B9 505 DATA33. 251, 129,251,104,7 

4,1, 251, 129,251 .169,4,32,148 

, 193, 173, 2193 
64 506 DATA7, 196, 10, 10,10,10, 13 

3,253. 161, 251,41,15.5,253,12 

9,251,1735 
89 507 DATA96,224,2 P 208,29, 162, 

0,1.251, 129, 251, 104,74.73, 25 

5,33,1892 
El 508 DATA251, 129 , 251 ,169 ,4,32 

, 148, 193, 161,251,41,240,13,7 

. 196 , 129,2215 
A4 509 DATA251. 96. 162,0,1, 251, 1 

29, 251, 104,74.1 ,251 .129,251, 

169 ,216. 2336 
63 510 DATA32.14S,193,173,7, 196 

, 129, 251.96,73,255, 33, 251, 12 

9, 251,104,2321 
6A 511 DATA164,254,240,7,74,73, 

255,33,251,129 ,251.96.32,25 3 

,174,32, 2318 
DB 512 DATA 2 35 , 183, 165 . 21, 141 ,2 

, 196, 240. 10,201,2, 176, 15, 165 

,20,201. 1973 
EE 513 DATA64 , 176 , 9 , 165 , 20 , 141 , 

1,196 ,2 24,200.144,3,76,72,17 

8,142,1811 
4A 514 DATA3. 196 .32,63*19 3, 166, 

254,208. 16,33, 251 , 141 , 16 , 196 

,169,4, 1941 
A7 515 DATA32, 148,193, 161 ,251. 1 

41, 17,196,96,72, 162,0,33.251 

,208, 28, 1989 

E5 516 DATA104 r ?4,33,251, 141, 16 
, 196, 20&, 4, 141, 17,196,96 169 
,4,32,1682 
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OS 51V DATA148, 193, 161, 251,74,7 

4,74,74, 141 ,17. 196,96, 141, 16 

, 196. 104,1956 
FC 518 DATA74. 33, 251, 208, 13,169 

,4,32, 146. 193, 161,251,41.15, 

141. 17,1751 
CE 519 DATA 19 6, 96, 169,216,32,14 

0,193,161,251,41 ,15 , 141 ,17.1 

96.96, 169,2137 
F3 520 DATAO, 133,251, 169.32,133 

,252, 173, 1, 196,41,249,24. 101 

,251,133,2138 
FA 52L DATA251 ,165.252, 109,2. 19 

6 . 133 . 252 ,173,3, 196,41 , 248 , 1 

33,253,162,2569 
DF 522 DATA5, 32, 200, 193, 162.3,3 

2,200,193,173,3, 196,41,7, 101 

,251, 1792 
90 523 DATA1 33 . 25 1 , 144 , 2 , 230 , 25 

2 r 173 , 1 , 196 ,41 , 7 . 166 , 254 , 240 

,2,41,2133 
5B 524 DATA6. 133,253,56,169 ,7,2 

29,253, L /C . 169 . 1 , 224,0, 240,-; 

,10,1924 

32 525 DATA202, 208,252,96, 133,2 

52,169 .0, 133,251,173,1, 196,7 

4.74,74,2288 
HA 526 DATA174, 2, 196 ,240, 2.9,32 

,24.101,251, 133,251, 144,3,23 

0.252,2044 
EA 527 DATA24, 173. 3, 196 , 41 , 248 . 

133,253, 162,2.32,200. 193, 16 5 
. 253, 101,2179 - 
FA 528 DATA251 ,133,251 .144,2,23 

0 . 252,96 ,169,0, 141 .15.196, 16 

5,253,10.2308 
EB 5 29 DATA46. 15 . 196.202,208, 24 

9,101 ,351 . 133,251, 165,25 2. 10 

9. 15, 196, 133, 2522 
FB 530 DATA252.96,32,253.174.32 

p 235, 163. 165,20, 141, 1 ,196, 16 

5,21.141,2107 
37 531 DATA2, 196 . 142,3, 196.32,2 

53 , 174 , 32 , 235 , 1B3 , 165 . 20 , 141 

,4. 196,1974 

FO 532 DATA165, 21, 141,5,196,142 

.6,196,32, 165, 194,24, 173, 1, I 

96, 141,1799 
42 533 DATA12, 196,109,4,196, 141 

,9,196,173.2,196, 141,13. 195, 

109,5,1698 
B9 534 DATA 196 ,141, 10,196,240. 1 

1, 201,2, 176.23, 173,9,196, 201 

,64, 176.2015 
3F 535 DATA 16 . 173, 3 , 196 , 141 , 14, 

196,109 ,6, 196,141,11.196 ,201 

,200,144.1943 
E6 536 DATA3, 76, 72, 170,32,41,19 

2, 173, 1, 196, 205,9, 196,208,6, 

173, 1763 

BF 537 DATA2, 196, 205, 10,196 ,240 

,10,236,1, 196 .208,3,238, 2. 19 

6,208,2149 
CF 5 38 DATA227.32,41,192.173,3, 

196 , 205. 11, 196,240.5,236,3, 1 

96,208,2166 
6E 539 DATA240,32,41. 192, 173, 1, 

196,205, 12,196/208.8, 173,2,1 

96,205,2080 
6E 540 DATA1 3, 196.240. 15, 206 ,1. 

196, 173,1, 196.201,255,208.22 

7,206 ,2,2336 

B9 541 DATA196. 240, 222, 3 2,41. 19 

2, 173,3, 196 ,205,14,19 6, 240,6 

,206,3,2165 
5D 542 DATA 1 96 , 76 , 147 , 194 , 96 ,32 

,241. 183, 165,254, 240,4,224.1 

6, 176,20.2264 
7A 543 DATA142,7,196.32,241, 183 

, 165 , 254 , 240 , 6 , 224 , 4 . 144 ,9,1 

76,4,2027 
66 544 DATA 2 24 , 2 , 1 44 , 3 . 76 , 72 , 17 

8,142,6, 196,96. 169.0, 133,251 

,168,1862 



9:7 545 DATA169, 32. 133, 252, 152,1 

62.31, 145, 251,136 ,2 08,251 ,23 

0,252.202.208,2814 
9E 546 DATA246, 160, 64, 136, 145,2 

51, 208. 251 ,96,173,24, 208,9,8 

,141 . 24,2:144 
E6 547 DATA208, 173, 17.208.9,32, 

141 ,17,208, 165 , 254,240,8, 173 

, 22 a 208, 2083 
3A 548 DATA 9 , 16, 141 .22, 208, 96 , 1 

73,24,208,41. 247, 141,24,206, 

173,17, 1748 
SB 549 BATA20B ,41 .223, 141, 17,20 

8,173,22,208.41.239,141, 22,2 

08,96,32.2020 
6E 550 DATA 241 , 183, 165 ,254, 240, 

4,224. 16, 176 .9. 134, 253,32, 24 

1,183,224,2579 
C8 551 DATA16. 144,3,76,72, 178, 1 

42 . 32 , 208 . 165 , 253 , 166 , 254 , 24 

0.4. 141 . 2094 
04 552 DATA33, 208,96. 162,250,20 

2,157,0,4,157,250,4,157,244, 

5, 157, 2065 

9A 553 DATA238,6,20S,241.96,32, 
241,183.224, 1, 240 ,7,224. B . 24 
0,3,219 2 

E9 554 DATA76, 72, 178,169,1, 160, 

255 . 32, 166 , 255 , 165 . 157, 240, 1 

,96 ,169.2212 
E9 555 DATA28, 141. 136,2, 169, 13, 

32,210, 255 , 169 . 64 , 141 , 25 2 , 3 , 

;69. 60,1864 
64 556 DATA14 1,253, 3, 169.73. 141 

. 254,3. 169,67, 141 , 255 , 3, 169, 

4,162,2007 
87 557 DATA252,160,3,32,189,255 

,169,0 , 133 , 251 , 169 , 32 , 133 , 25 

2,169,251,2450 
82 558 DATA162. 64, 160,63,32,216 

.255, 169,0,32,189, 255, 169.4, 

133.252,2155 

7A 559 DATA169, 251, 162,232, 160, 

7 , 32, 216 , 255 . 165 , 254, 240 . 13 . 

169,216, 133, 2674 
DF 560 DATA 252 ,169, 251, 162. 232, 

160,219,32, 216, 255,169,4, 141 

,136,2,96.2496 
6D 561 DATA32, 241, 183,224, 1.240 

,7,224,8, 240,3,76,72,176, 169 

p 1, 1899 

5D 562 DATA168,32,186.255,165 , 1 

57 r 240. 1,96,32, 189, 255, 162,2 

,165,254,2359 
El 563 DATA240, 1,232, 134,253,6. 

253. 169,0,32,213,255,198,253 

,208, 247, 2694 



PROGRAM: PLOT* 4 DSMO 



22 
8D 



69 
El 

62 
El 
DC 

FD 
OA 
2k 
60 
9A 
77 
3D 
95 



10 DEFFNA (X) -1NT( RtHH 13 *X) 
20 POKE254,l:SYS49867:SYS496 
97 ; SYS4995 1.0,0: 5YS496 34 ,0,0 
,319. 199, 1 .lsFL-49152 
30 FORZ-1T0100 

40 SYSPL , FNA ( 320 ) , FNA { 200 ) . 1 
, 1 
50 
60 
70 
-35 



80 
90 
100 
110 
120 
130 
140 
U:0 



NEXT-C-9 

FORF-OTOl : IFP-1THENC=H 
XC-1SO-6 0*P: YC-110-40*F:S 
-15*P 

FCRK--STOS 

X~SQR£5*S-K*10 :X2*2*X 



SYSPL . XC-X-1 , YC-K . C , 1 
FORL =— XTOXSTEP 2 . 5 nPO-1 
I FFNA C X2 ) -X >-LTHENPO-0 
SYSPL , XC+L , YC-K , C , PO 
NEXTL,K,P 
GOTO150 



CONSTRUCT A COMPILER 



PRc^nm ■ CC DEC-EN 



FB 

40 



ac 

7C 



59 
El 
EA 
FB 
5E 
3B 

9C 



BO 
B6 
CF 

OS 

OB 

8E 
94 

4D 

20 

7E 

DA 
DO 
39 

58 

35 
23 
AD 
17 
QD 

FB 
DC 

65 
21 
30 
A 5 
09 
AB 
Al 
20 

CE 
2C 

F9 
FS 

BB 

6A 
51 

71 



10 GOSUB 150 

20 IF LE% THEN PRINT "[SD]IS 
K [SFIILE ERROR? [SA]BORTING 

[SCtODEGEN. " :END 
30 GOSUB 780 

40 IF DE* THEN PRINT "[SDJIS 
K [SF] ILE ERRORl [ SA ] SORT I 

[ SC ] ODEGEN . " rEND 
50 : 

60 GOSUB 1090 

70 IF THEN GOSUB 1880 

80 IF TT%>! THEN GOSUB 215 0 
90 GQStJB 2330 
100 : 

110 PRINT*3,CHRE (0} :CHR£(0) ; 

120 CLOSE 3: CLOSE 2 PRINT " [ 
SS1TARTING ASSEMBLER . . " : CLR ] 
LOAD "ASSEMBLE" ,8, 1 
130 : 
140 : 

1 5 0 REM ******************** 
********** * 

160 REM SETUP THE SYSTEM FOR 
CODEC EN 

170 REM ******************** 
**/****.*** » * 

180 i 

190 PRINT " [CLR,SF,SC,SL] [S 
CJOMFILER [SS]YSTEM [SVJERSI 
ON 1,0" 

200 PRINT " [SC] ODEGEN [5V]1. 
0 [ SB ] " 

210 PRINT " f SC ) OMMODORE 64 [ 
SV jERSION" 

22 0 PRINT "(SeiTEVE [SC]ARRI 
E 1988[DOWN2 3 H 
230 DIM SLS ( 20O> 
240 GOSUB 320 

250 GOSUB 420: IF DE* THEN RE 
TURN 

260 GOSUB 590: IF DE* THEN RE 
TURN 



2BQ 

290 RETURN 
300 ; 
310 : 

320 REM ******************** 
*********** 

330 REM GET FILENAME 

34 0 REM ******************** 

* * * * ******* 

350 : 
360 F3-"" 

370 INPUT " [SF J I LENAME " ■ F$ 
380 IF F$= i,n THEN 370 
39 0 RETURN 
400 : 
410 i 

420 REM ******************** 

***ftfrfr<**:ftir* 

430 REM READ IN SYM FILE 
440 REM ******************** 

* * Hi ****** 

450 : 

460 OPEN 2,8.2-FS+" .SYM,S-R" 

470 IF DS OR ST THEN DE%— 1 i 
RETURN 

460 INPUT#2,VTfe 

490 IF VTfc-j THEN CLOSE 2 : RE 

TURN 

495 IF ST THEN CLOSE 2lDE%— 
1 ; RETURN 
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62 300 DIM VNS(VT*+1> ,VTS(VT*+1 
} P VV%tVT%+lj 

BE 510 PRINT " IDOWN r 5R] EADING [ 

SV] ARIABLES." 
Al 520 FOR V-l TO VT%-1 
EF 530 : INPUT#2, VNS {V) , VHMV) 

9C 540 NEXT 

9 A 55 0 CLOSE 2 

BC 560 RETURN 

06 570 : 

7C 580 ; 

FF 590 REM *************** ***** 
************ 

99 600 REM READ LITERALS 

CB 6 1. 0 REM ************ ***■«*** 

********** 

54 6 20 : 

70 630 OPEN 2.9 r 2 P FS+'\LTR r S.R 1 

FA G4C IF DS OR ST THEN DE%— 1 : 
RETURN 

63 650 JNPUT#2 ? mt 

E6 660 IF THEN CLOSE 2 : RE 

TURN 

5C 665 IF ST THEN DEW— I s RETURN 
9 3 670 DIM LTSCm+U P Lte(r™+l) 

6D 600 PRINT " [SR] EADING LITERA 

IS, " 

IB 6 50 FOR LT-1 TO TIX-1 
92 700 : INPUT*2 r LE% ; L3s (LT) -LE 
% 

3C 710 ; LT$«" " 

95 720 : IF LE3§< >0 THEN FOR Y- 

1 TO LE*iGET*2 # A$:LTj(LT)-LT 

$(LT] +AS;NEXT 
5E 730 NEXT 
54 740 CLOSE 2 
7E 730 RETURN 
CO 760 i 
3F 770 : 

35 780 REM ******************** 

****w****** 

BC 79 0 REM OPEN WORK FILES 
62 S00 REM ******************** 
****** * * * * * 

17 810 i 

3F 820 OPEN 2 , 8 r 2 .Fl+ U . SFC,5 P R" 

3D B30 IF DS OR ST THEN DESfc— 1 s 

RETURN 
71 B40 ; 

D2 85 0 OPEN 3 r & , 3 . "SO : " +F* + " . AS 

3F 660 IF D5 OR ST THEN DE%— 1: 

CLOSE 2 i RETURN 
2F 870 PRlNT#3.CHR$fll ;CHRS (B>; 

FD 080 RETURN 
47 890 s 
BD 900 £ 

14 910 REM ******************** 

* * * * * * * a * * * 

AO 9 20 REM OUTPUT ASM LINE 
20 930 REM ******************** 
*********** 

95 9 40 [ 

EB 950 PRINT#3 r CHRS (255) ;CHR3K0 
3 ;CHRS(0) :CHRS(0) ;QL$:CHR$(0 

D3 960 TL-TL+1: PRINT TL ; 1 f LEFT 3 

LINES. [SPCe] "iPHIHT" [UP] 
43 970 RETURN 
ED * 980 : 
DB 990 : 

1A 1000 REM ******************* 

*-**-* *-fr**K * * * 

50 1010 REM OUTPUT LIBRARY CALL 
LINE 

26 1020 REM ************ ******* 

* ***** * ***** 

30 1030 s 

81 1040 GOSUB 910 



4A 1050 OL$-" JSR SYSLIB" 
19 ■ 1060 GOTO 910 
OB 1070 : 
06 1080 : 

7F 1090 REM ******************* 
********* * * * 

5B 1100 REM GENERATE PROGRAM HE 
ADER 

8B 1110 REM ******************* 
** * ********* 

5E 1120 : 

B2 1130 PRINT ,p (SG]ENERATING [S 
P] RODHAM [ SH ] EADER . IH 

3B 114 0 OL5-" .; (SC10DEGEN [SVU 
.0 [SB] 11 lGQSUB 910 

BE 1150 OLi-"; [SC]64 rSVlEHSIO 
N PI : GOSUB 910 

C7 1160 OLS-"; "t GO SUB 910 

8D 1170 OLI-" ORG S0801" : GOSUB 
910 

24 1180 OLg-" » BASIC": GOSUB 910 
9E 1190 OL$- HI BYT fOC , $08 r $0A , $ 

00 r $9E, $20, *32 M 3G05UB 910 
29 1200 OL$-" BYt $30, $3&,S33 . $ 

0G,30Q H $Q0.$00":GOSUB 910 
EA 1210 OL$-" JSR LOADLIB M s€OSU 

B 910 

BC 1220 OL$«" JMP MAINSTART" iGO 

SUB 9L0 
El 1230 QL$- l V':GQSUB 910 
96 1240 OLS-"; ***** PROGRAM VA 

RIABLES *****" l GOSUB 910 
7C 1250 0LS-".AC1 EQZ $03": GOSU 

B 910 

51 1260 OL1-" AC2 EQZ £05": GOSU 
B 910 

CB 1270 0LS-".SD1 EQZ $26"; GOSU 
B 910 

FF 1280 OL$-".SD2 EQZ *3F"tGQSU 
B 910 

El 1290 OLt-".UPl EQZ $FB":GOSU 
B 910 

CO 1300 GL$-"/UP2 EQZ SFD" sGOSU 
B 910 

CB 1310 OL*-'\APT EQZ *4S n rGOSU 
B 910 

6B 1320 0L|-".TT1 EQZ $47"; GOSU 
B 910 

B3 1330 OL$-". SYSLIB EQZ $5E":G 

OSUB 910 
9E 1340 OL$-'V: GOSUB 910 
IS 1350 OL $ « " . LQRDL IB"- GOSUB 91 

0 

33 1360 OL$-" LDA #2": GOSUB 910 

50 1370 OL$-" LDY #l":GOSUB 910 

92 1380 OLE-" LDX #G" :GOSUB 910 

E3 139 0 OLS-" JSR $FFBA" : GOSUB 
910 

C7 1400 OLt-" LDA #6 "-GOSUB 910 

EB 1410 OLE-"" LDX #< SYSL JBNAME " 

:GOSUB 910 
96 1420 OLS-" LDY # >SYSLI BNAME " 

"GOSUB 910 
F6 1430 QL$-" JSR $FFBD 11 ■ GOSUB 

910 

BD 1440 OLS-" LDA #0 11 1 GOSUB 910 
92 145 0 OL$-" TAX M : GOSUB 910 
DC 146 0 OL*-'< LDY #$C0" ? GOSUB 9 
10 

E5 1470 OL$- ' JSR SFFD5" : GOSUB 
910 

5E 14SO OL4-" BCS LDERR" : GOSUB 
910 

99 1490 OL$-" JMP $COOQ":GOSUB 
910 

32 1500 OL$- M . LDERR" : GOSUB 910 
C9 1510 OLS-" LDA #< LDERRM" -GOS 
UB 910 

6E 1520 OL*«" STA TTl" [GOSUB 91 
0 

27 1530 OLE- 11 LDA *>LDERRM" ;GOS 



UB 910 

&B 1540 OLJ-" STA TT1+1" : GOSUB 
910 

A6 1550 OLt- 11 LDY #0 M j GOSUB 910 

AD 1560 OL1-" .LDERRLP": GOSUB 91 
0 

CO 1570 OL*-" LOA (TTl ) P Y" :G0SU 
B 910 

ED 1580 OLS-" BEQ LDERREXIT" ;GO 
SUB 910 

83 1590 OL£- M JSR $FFD2":GOSUB 
910 

10 1600 OL$-" INY"-G0SUB 910 
FO 1610 OL$-" BNE LDERRLP" -GOSU 
B 910 

C3 1620 OL$-" r LDERREXIT" [GOSUB 
910 

39 16 30 OL*-' 1 LDX #$90": GOSUB 9 
10 

49 1640 OL*-" JMP ( * 0300) " ! G09U 
B 910 

BB 16SO OLS-"j"sGOSUB 910 
67 1€6 0 OL*-"'. SYSL I BNAME"; GOSUB 
910 

F7 1S70 OL£- M BYT 1 SYSLIB " r : GOS 
UB 910 

DO 1680 OLS- ,r .LDERRM" l GOSUB 910 

23 1690 OLS-" BYT ' [SL] IBRARY ( 
SF ] I LE [SN]QT tSF]OUND .* r H" 
: GOSUB 910 

51 1700 QL$-" BYT MSR]UN -[5A]B 
ORTED. 1 r 13,0" : GOSUB 910 

3A 1710 RETURN 

84 1720 s 
F2 1730 : 

39 1740 REM ******************* 
*********** 

El 1750 REM READ LINE FROK-SFC 
FILE 

35 1760 REM ******************* 
****** ***** 

CA 1770 - 

CE 1780 OC$- - a " 

BD 1790 INPUT* 2, SL 

BA 1800 FOR X-l TO SL 

B9 IS 10 : A$-""]GET#2.A$ ^A$-A$ 

+CHR$(0) 

£3 1820 : SF-ST 

B2 1Q30 : OCj-OC*+LEfT$ < AS, 1> 

B5 1S40 NEXT 

CF 185 0 RETURN 

71 I860 ; 

6F 1870 : 

AC 1880 REM ******************* 
*** *** ***** 

53 1890 REM PROCESS VARIABLE TA 
BLE 

98 1900 REM ******************* 
*** * ******* 

47 1910 : 

15 1920 GL$« M - ****** VARIABLES 

** ****"; GOSUB 910 
D3 1930 PT*-1 

CB 1940 PRINT " {SG] ENERATING [S 

VJ ARIABLES, " 
5B 1950 IF VraCPTfcl-l THEN OL$- 

" ■ "+VNS {PT^>+ ,fc WOR 0":GOSUB 

910 

F7 I960 IF VT*(PT%>-2 THEN OL$- 
11 k "+VNS(PT*)+" i BYT 0.0,0":GO 
SUB 910 

35 1970 IF VT^(p-n&)*3 THEN GOSU 
B 20S0 

A6 19B0 IF VT%{PT*)-4 THEN GOSU 

B 2100 
58 1990 PTSfe-PT%+l 
GF 2000 IF PT%< VT* THEN 1950 
FE 2010 OLt-" ;": GOSUB 910 
65 20 20 RETURN 
CF 2030 ■ 
C5 2040 : 

6C 2050 OLS-" *"+VN*(PT*) + M WOR" 
+STR$CVV*(PT*> ) ; GOSUB 910 



YOUR COMMODORE octoter 1983 

74 



LISTINGS 



► 



sc 




r — j-i 

DC 


26 _C GOTO 25 0C 


ts J- 


1 1 p 1 'Q rTIM *■ * ■» *■ *■ * 4 -h- '■r -A -Bi v I- '1 « 4. 
J 1 ^ Ij. IT , , r*l irirwBJTWwarT^ppf^fKK'flfls 






/•L 


■~k fT n n 

J b Z U ; 




* * * n * Jt ft ft ft * ■* 




20.70 P.FT1JRW 




Soj-O REM ***** CODES 12B > * 


f V 


J i -? y ; 


12 






* * * * 


t? □ 


■~i i n ^T t Its itni .r aci ttj i 


OS 


7 n q n - 


ou 








D6 


71 nQ AT * b 11 11 4_VW ft f WTO. \ j. ' ' cjr-iT! ■ ■ 




i&5y REM 126—138 


rijl 




14 




r fc 


if JT |-l filT r~l ■'"VT— + 1^,— t ,-1,-, ni TTi I — JT. - — 

2&6 0 ON CC%-i27 GOSUE 5040^2 


^F 


J ■ ri ',- : 


21 10 QLS« H HES"+STRS(4*W*(P 




830 . 2830 p 2830 , 2830,5170,5180 


54 


3170 : 




its/ j . ^/^.y 




,5210 ,5 320 , 5440 ,5 550 


f 7 


3180 REM ******************* 


ji. J. ji. U PLD 1 \j r\±<n 


V& 


2^70 REM 139-146 




-n-ftjt±***ft*ft* 


60 


2130 




26 80 IF CC^>138 THF; T-f ON CC^l-— 




jiyij mjlpi lujl j. un^ . a^k a^i 


5E 


2140 > 




loo trubUB 5&60,57yu P 5880,603 






BD 


2 1 S n DFM * ft * ********** **W* * ± 




0^6040 , 6070 > 6 200 ,2630 


i 


nftrt "nTTUT w * 'ft ft ft ft * * ft * ■* ft ft * t * * * # 




*********** 


-J .■' 


2690 REM 147-154 




*********** 


20 


51 fifl RFM PPf^^F^^ T TTTTDIT S 
i i^' 'J rLcm rniVkrLSO J_ 1 1 £i n A. L_ •. ? 


Ay 


2700 IF CC35>146 THEN ON CC%- 




Jj^IU J 




2170 REM ********* * * * ******* 

* * * * * * * * * * * 




146 GQbUB 6210, 6220 2830 , 283 
0j 625 0 , 6430, 6340, 2B30 


■-7 


■^■?"?ri at Tni Jfcen? 41 ' - fi^ci in i 
■j£m£m\j \Ji-i ip j_iJjh * i u i ; wUoUd 1 

n*in 


JJ u 




□ A 


2710 REM 155-162 






_■ 






z/4Q IF CC3s>154 THEN ON CC^- 


D ■ i 


J^IU J 




99fkn PT5i— 1 




154 GOSUB 2830 , 6550 ,.6560,657 




^ "7 n 


*4 _L 






0 r 0380 , 659 0,6600,6610 


1 7 


"intfi QFM ******* * *-* ft******** 




T 1 TTPDIT c; 11 


1 ts 


jj/JO REM 163—170 




********** *■ 


7Q 


7 "7 "7 f\ AT *="r ***** TT TT? D lit C * 




-7^Q IF CC*>l62 THEN ON CC^fe- 


L- J. 


'li'^Vn DFM mriF A cxipr B.r"> IT 


07 


****■' , n^ci m q i n 




loZ GOSUB 6620,6630,6640,665 




ruJjtJil 


^ "5 T n T ■-. -r QT"D */Trt"\ , T 'Ed;- II T TT M ±r 




0 , 6ooQ , 6 670 . 6680 ,669 0 


n ., 


'-i ""3 P n rru *****«*ftftit:*-rt±**-*ft** 




r !^T-TT* t T « T r r t "i l \ 


J / 


2750 REM 171-'178 




*********** 




9 Afl AT * be " ''it "R rt _l ■ ■ "D VT 1 ■ j. f — n + 




-7&0 IF CC^>170 THEN ON CC*.- 


J_r'i_i 






f T % 1" PT1 "i i - rtf^cir rR □ i j"i 




170 GOSLFB 6700^67^.0,6720,673 


nn 

i_l Li 






T P t ^ f nTH' "■ va ■TOlI'lkl At .+■ 1 1 

it L&\r >U tritN 0L$" 




0,6740 ,6750 ,6760 ,6770 


DD 


111 .i - 1 r * _ ' ■ t ni n /* J ™j 1 1 ps j^, j^-h fi, m 




TJVT ■ 1 1 ± r T"* t "CVT^ "i i dl ■ n rnc?r res j", 

Oil lGOSITB 9 


• • 


2770 REM 179-LB6 




U 






LC 


2780 IF CC3s>178 THEN ON CC%- 


1 Q 


JJ^U UL$- LDX AC2+1' :GQ5UB 








178 'jOSUB 6780,6790.6800,681 




q i n 








0,6820 ,6830, 6840, 6850 


r I-- 


'J "J "J "| pT * _ Q"H"H Mil riLr rh / 1 TY h. r^rt^ 1 * 

jjjo ul$- bTA +VN$(AD) : EC'S 


flf" 1 


ZtaU Lr H 1 l^tS THEN 2230 


J9 


2790 REM 187-191 




1 ITS q l n 

k/c y i u 




^? ITl r~M FT — 1 1 II i 1 ™ 1 |— L |— il TTJ Ft ^ « 


31 


^800 IF CC^>186 THEN ON CQ%- 


i :■. j 


"^i "1 J P i i~ i T d! _ W 1 1 j t rvr ih / i n t . 1 1 . ■ 

JJ^U UL$- STX. +VN$ (AD) + + 1 


A £ 
Oft 


linn DTTTT lD^r 




186 GOSUB 6860,6870*6880,689 




- /rricf TP q 1 ft 
: uiJoUii y 1 0 


J -J 


■5-11 n 




□ i 6900 










T >1 


2610 <?0T0 25 0 0 


1 7 


^ fi n 




i JJU H r. fl F n " rc " Tixx "^F ; 




i a 2 U : 








*********** 


f J 


2930 PRINT CC3&; 1EN]0T IMP^,L 


FP 






aJhU Htn, FKC'C£5^ 3 Ft, t I LE 




MENTED 




****** ft **ftft 








zS4U RETuRri 




J^yu trUJJL 5 LvftD AC2 FH 




*****^A±±-±--* 


1 f 


T- P R jA 




urn. jwurt 


7P. 

/ JlJ 


■i. ■_■ □ '.j , 


nr. 




Fl 


^ dfi n dtm ***** ******** * * * * «■ 






rr 
11 


D'T' Pi [ — 1 T — ■ b jj yjy>J>J J iJj|iiii b jLj.jLjLjLjLj.rf,jL 

Q / U H KM ««*W*********F*'*A , A-* 




* * ********* 


07 


TgiDrtj pD T TTT 11 T ^fi 1 PVTF'DllT'T 

ir K 1 11 1 1 ..jL? 1 llirJLKA 1 1 1Mb (..Q 






hj i_r 


3410 - 






J 11 


2680 REM GilT ADDRESS FROM LI. 






f R 


£J?U \?UijUU READ _.N 


j 


NE 


'JA 


J^*JU ULS- LvA +V^$ (ADj ; GUS 






f A 


~ n ,^^| 1 1 f Ja M Jh »!■ iJh aJv aJa — 1- aJa laali ala aak. b!biiIib« 

Z 89 0 REM * * ********** ** * *■**■* 




uc y iu 


TQ 
J 3 






* * * at if ol 4 jj, ju j- 




jljfl i - "i HT rh _ 1 1 T T\ V 1 1 j T rup rh t tl t\ h. ■ ■ i ■ ji 

-j^U UL$^ LUX +VN$(flU)+ 






65 


2900 : 






or 


£410 IF SF^O THEN GOTO 2390 


ei 


2910 LP*«LPfc+l : AD-ASCCHIp*(0 




345 0 OL$- STA AC2 ; GOSUB 91 


fi 
r j 






CS .LP*, 1) > 






; 1 1 ; 




TV jT*. 

D9 


2920 LP*-LP*+1 : AD-AD42S6*ASC 


l q 


3*10 0 OL^- STX AC2+1" , GOSUB 


nD 


^> a a n 




T 1JT T 1~ 1 l+l .~. i - 1 -laj aT irTJL ak i i 

(MIDS (0C$ , LP% P 1) ) 




din 
y ± u 




" /I ET J~l T~l TT 1 T.l r ri- -r V A -A 4 4 -i- 4- V it- 'J. 4. ^ 
4£ J K P.!*! ■ ^ ttttwtjm flFWBTWirS STTB X 


•mm jb. 

F3 


2930 RETURN 


1 

J ■ ; 


oh / U tits l UKTi 




*********** 


BD 


2940 i 


QF 


p n 
J*iCrU : 




zi4bJ KiM H 1 HOC ESS LINE FROM S 


AB 


JH. A Jbib _ 

2950 : 




J4y U : 




FT PIT P 




T Q JW. jA C5T"M * * ■!• -1 U- JW A 4 Ji4 .JiJi4JiJiJ>Ji 


■j o 


n n t?fm *****■»*•+ ftv-ftft*-***** 


FC 


2 47 0 RIDM ' ************ * * * ■* ± * 




t M T jt****** 

" «jri ^np£n 




******** ft** 




*********** 


ri 7i 


rt j / U nr." *^«"*********^*b'*** 




ojiu Ktii LUJjL o 1NLKLMLN1 E JI 








***±******* 




nTjJj 1 s AIL 


or 

J --r 


lj T L J_i ~ ™ '..J 


jj j 


O ■ih P"i T"L7iur p» .-i r-. t-i i t . -. -i. — . i r -i .-. _ _ _ 




7 n UVM * * ******** ft** ****** 


Fa 


J_i •_ J J_i 1 -"ti I j X T] J_ 




M 

M r 




*********** 




?fi n tv 1 PSt ^t pim rnr" - *! tutu dt 


n^ 


1 |~7- pt PL 1~l T" 1 If J.J,J,J. J,J.J.Jj.4iJ,jl I.j., . . . 

di. y j u k ". m * * ****** * ******** 


ED 






1 h-> Lk.ll 




^nKn n n n n W ■ JT 


1 -L 




fo 


^^Ufj rritasl^r fMTA« ^r^r" , a- T CJ*- 1 1 


F 9 


3U00 : 


n7 




PR 
□ O 


j 


Jj-b 


O P"i 1 P I T r"ltli _ T T~i Cu- i 1 T j^Kjft- inn j i r t t% -l. j 

JU1U LF^ 3 LP^+1 : L0%»ASC<MID^ ( 










■ Pl -X. 1 »"""■ . A aj b aaai ja. i jbl ^^^^^^ 

OCS . LP%, 1) ) :LO$=-STR$ (LO*) 


■_■ ■_• 


■■T R C fl T rh . 1 1 itn -7j ■ i nnc?r po f% h n 

J3DU OJjS - tmjL j ; GUSuB 9LQ 






uc_ 


3020 LP%-LP%+1 : Hl^-ASC (MID$ ( 

r^H_ _Jb *■ n irj. .IV V T ■ VP _ __ ___ . . _ _ _ __ _ 

OCS .LP%,1) ) :HT3=STa$ (HI*) 


i i 
j. j. 




qn 


"^SSri CrPM ***** ^/"ir^ TP t n n ** 






11 - rtnil!5l TP Q + ft 




* * * 


'"■(1 


3030 0LS-" L0A tt +RIGjIT$ {L0$ 


>i_l s 


JJDU rtCj 1 UKW 








r LLN 11-0$) -1 ) : GUbkB 9 1 C 


2E 








Xi JHL 


JU4U OLs- LDX # +RIGHT$ {HI $ 


24 


w IJ IJ U ■ 








T f tiT f Li T * >. J - i p-ih — i-, j-i. jj J-, 

, Jm ttil3ij— 1) : by C'Ud 910 


B7 


1 "j f! DFM * * ft*******^ * * n * **** 


2F 


rt 3R 1 n 


D 1 


OLS* 3TA AC2 -GOSUB 91 


E9 


* *********** 


2580 IF CC^>9 THEN ON CC*-9 




0 


362 0 REM CODE 7 DECREMENT LM 




b'Uzj'Uo J o r* U . 4 U J-U r 41 / u r io3Q , 43 


|-L p 


Hi 1*1 i»~ l T jmi 1 1 r^-T" hi* -hi J-m r- 1 . ■■ i. ma .-.j , . 

306 0 0L$- STX AC2+1"; GOSUB 








50 . 4360, 4390 ,4590 , 4600 




910 


83 


3630 REM ********************* 


07 


259 0 IF CC^5>ia THEN ON CCk-1 


87 


3070 RETURN 




*********** 




B Q0SUB 46 10 ,46 20 .46 30/4640, 


2E 


3080 : 


7C 


3640 : 




4670 # 46 70 . 4670 r 467C , 4&70 


24 


3090 : 


60 


3650 GOSUB 2S70 


4C 


2600 IF CCSfe>27 THEN ON 


B7 


3100 REM ******************* 


CC 


3660 0L$*' k DEC "4VN$(AD) ;G0S 




7 G0SUB 4670,4670,4930,4990. 




*********** 


4D 


UB 910 


i 


5000,5010 


6"E 


3110 REM CODE 2. STACK AC 2 


3670 0L$-" LDA "+VN3(AD) lGOS 
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UB 9 L 0 

D5 3680 OLS-" CMP #SFF" r :GOSUB 9 
10 

EE 3690 OL$-«" BNE 3" i GQ5UT3 910 
6E 3700 OL£-" DEC "+VN$ (AD) +"+1 

11 :COSUB 910 
02 3710 RE TURK 
AC 3720 : 
9A 3730 3 

Fl 3740 REM ******************* 
*********** 

02 3750 REM CODE B MOVE AC 2 TO 
UPl 

CD 3760 REM ******************* 
*********** 

F2 3770 j 

5E 37S0 0LS-" LDA #f03 IL sOOSUl 1 
040 

52- 3790 RETURN 
DC 3800 ; 

5F 3310 REM ******************* 
*********** 

5C 3920 REM CODE 9 MOVE AC 2 TO 
UP2 

AB 3830 REM ******************* 
*********** 

35 3S40 : 

D4 3B5 0 OLS-" LDA #$04 ,k : GOSUB 1 
040 

AD 386 0 RETURN' 

17 3870 ; 

OD 3880 : 

EE 389 0 REM ******************* 
***** * * * * * * 

FC 3900 REM CODE 10, LOAD SD2 I 
MM, 

FA 3910 REM ******************* 
*********** 

65 2920 ; 
89 3930 GOSUB 2870 
CO 3940 OL$-" LDA " + LT$ (AD) ;GOS 
UB 910 

CE 395 0 OL$-" LDX #< "+LT$ ( AD) + " 
+1": GOSUB 910 

41 3960 OLS-" LDY # > H +LTS f AD } + " 
+1" : GOSUB 910 

D6 3970 OL1-" STA SD2" : GOSUB 91 
0 

DF 3980 OLS-" STX SD2+1": GOSUB 
9X0 

B5 3990 OL£-" STY SD2+2" i GOSUB 
910 

21 4000 RETURN 
83 4010 : 
F9 4020 : 

12 4030 REM ******************* 
* ******** ** 

5 A 4040 REM CODE 11 SAVE SD2 AD 
DR 

4E 4050 REM ******************* 
*********** 

Dl 4060 : 
05 4070 GOSUB 2970 
B3 4060 OL$-" LDA SD2" e GOSUB 91 
0 

74 4090 OL$-" LDX SD2+ 1 "■ GOSUB 
910 

43 4100 OLS-" LDY SD2+2" ■ GOSUB 
910 

□E 4110 OL4-" STA H +VN$(AD) ;G05 
UB 910 

19 4120 OL$=" STX Bl +VN$ ( AD 1 + " +1 

,! : GOSUB 910 
7F 4130 OLS-" STY M +VN$ { AD) + M +2 

" : GOSUB 910 
B2 4140 RETURN 
7C 4150 3 
6A 4160 e 

Al 4170 REM ******************* 
****** * **** 

5F 4180 REM CODE 12 LOAD SD2 AD 
DR 

BD 4190 REM ******************* 
**** ******* 

42 4200 : 



92 4210 GOSUB 2870 
05 4220 OLf- h LDA "+VNS (AD) :GGS 
UB 910 

2A 4230 OL$»" LDX "+VN$ (AD J +"+1 

" j GOSUB 910 
24 4240 OLS-" LDY "+VN$ ( AD} +"+2 

M 3 GOSUB 910 
Dl 4250 OLi-" STA SD2 H sGQSUB 91 

0 

3E 426 0 OL$=- STX SD2+1" : GOSUB 
910 

C8 4270 OLS-" STY SD2+3" : GOSUB 
910 

46 4230 RETURN 
EB 4290 : 
E6 4300 : 

35 4310 REM ******************* 
*********** 

50 4320 REM CODES 14 & 15 STACK 
/UNST SD 

01 ,4330 REM ************ ******* 

*********** 

3E 4340 : 

OC 4350 OL$-" LDA #$05 11 : GOTO 10 
40 

D6 4360 OL$-" LDA #$06": GOTO 10 
40 

19 4370 ; 
17 4380 r 

44 439 0 REM **************** m* 
**** * ****** 

76 4400 REM CODE 16. STRING OF 
PREFIX 

50 4410 REM ******************* 
*********** 

6F 4420 : 

26 4430 LPft-LPft+liCft-ASCCMIQS-TO 
CS , LP% . 1 ) ) 

3B 4440 IF Ofe-164 THEN 0LS-" LD 
A #$07" 

F6 4450 IF C&-165 THEN QL$-" LD 
A #$08" 

9C 4460 IF Cfc-166 THEN OL$«" LD 
A #$09" 

61 4470 IF C%-!67 TKEN QL$=" LD 
A #$0A M 

99 4480 IF Ofe-168 THEN OL$- M LD 
A #S0B" 

45 4490 IF CS-169 THEN OL$-" LD 
A #£0C" 

76 4500 IF C^=l70 THEN OLS=" LD 

A t$0D" 
C7 4510 GOSUB 1040 
37 4520 RETURN 
F9 4530 s 
F7 4540 s 

24 4550 REM ******************* 
* * * * * * ***** 

5F 456 0 REM CODES 17-22 
30 4570 REM *********** ******** 
*********** 

CF 4580 : 

17 4590 0L$-" LDA #$0E":GOTO 10 
^) 

F6 4600 OL$-" LDA #aOF"-GDTQ 10 
40 

70 4610 OL$-" LDA #*10" :GOTO 10 
40 

2B 4620 OLS» 
40 

OA 4630 OLS- 
40 

75 4640 01$ = 
40 

Q6 465 0 : 
7C 4660 : 

FF 46 70 REM ******************* 
*********** 

10 4680 REM CODES 23-26 / 28-29 

CB 4690 REM ******************* 
*********** 

54 4700 : 
97 4710 GOSUB 2880 
5A 4720 OL$-" LDA #< "+VN$ (AD) - G 



LDA #$11" iGOTO 10 
LDA #$12" ;GOTO 10 
LDA #$13 M :GOTO 10 



OSUB 910 

Bl 4730 OL$- ,p LDX ♦ > 1L +VN$ CAD) j G 
OSUB 910 

59 4740 OL$-" STA TTl" ; GOSUB 91 
0 

46 47b 0 OL$-- STX TT1+1 " i GOSUB 
910 

26 4760 OL$-" LDA #il4" : GOSUB 1 
040 

33 4770 IF CC*<-24 OR CC*>-28 T 
HEN OL$- M LDA #S15" : GOSUB 10 
40 

CB 4780 IF CC%-25 OR tC*-26 THE 

N QL$-" LDA #$16 " : GOSUB 1040 
E5 4790 IF CCfc-23 THEN OL$- M LD 

A #*17":GOT0 1040 
8D 4800 IF CC*-24 THEN OL$- M LD 

A *$18" :GOT0 1040 
71 4S10 IF CC%-25 THEN OLS-' 1 LD 

A *$19 n :GOT0 1040 
42 4820 IF CC%-26 THEN DL$-" LD 

A #$1A":GOTO 1040 
09 4830 IF CC%-28 THEN OL$- ,fc LD 

A #$1B":G0T0 1040 
3D 4840 OLS-" LDA #$1C M :G0T0 10 

L 40 
3E r 4850 ; 

34 4860 3 

A6 4870 REM ******************* 
*********** 

04 4890 REM CODE 27, UNSTACK AR 
RAY PTR 

B2 4890 REM ******************* 
*********** 

OD 4900 l 

59 4910 OL$-" LDA #3 ID": GOTO 10 
40 

71 4920 : 

6F 4930 : 

4940 REM ******************* 

*********** 

E9 4950 REM CODES 30-32 
98 4960 REM ******************* 
*********** 

47 4970 : 

A4 49B0 OLS-" LDA tSlE" :GOTO 10 
40 

8F 4990 0L$- M LDA #S1F":G0T0 10 
40 

FO 5000 OL$- M LDA #520 M ;GOTO 10 
40 

88 5010 OL$- M LDA #$4D":GOTG 10 
40 

95 5020 : 

83 5030 : 

28 5 040 REM ******************* 
*********** 

12 5050 REM ******************* 
*********** 

97 5060 REM CODE 129, END 
4E 5070 REM ******* ************ 
*********** 

Dl 5080 ■ 

14 509 0 IF SJl% THEN SB%-0 : OLI - " 

RTS M :GOTO 910 
5B 5100 OLS-" LDA «4E";GOT0 10 
40 

33 5U0 s 
2E 5120 : 

6D 5130 REM ******************* 
*********** 

Dl 5140 REM CODES 133-134 BSET/ 
WSET 

59 5150 REM ******************* 
06 5160 : 

02 5170 OL$-" LDA #321 " : GOTO 10 
40 

F9 5180 OL$-" LDA #S22 ,, ;GOTO 10 
40 

60 5190 : 
5E 5200 : 

BD 5210 REM ******************* 
*********** 

AF 5 220 REM CODE 135. LOOP 
E9 5230 REM ***************** *t 
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*********** 

B6 3240 : 

FF 5250 SP%-SP%+i 

5B 5260 CNfc-STRS(CS) :C5-C£+1 

E7 5270 SL$(SPfe]«" p CTL ,, +RrGHT$(C 

NS,LEN(CNt)-l} 
CC 5260 GL$-" r * m +$L$[SP%) :GOSUB 

910 

3D 5290 RETURN 
F2 5300 : 
EB 5310 i 

6 3 5 3 2 Q REM ******************* 
****** ****■*/ 

33 5330 REM CODE 136. ENDLOOF 
5F 5340 REM ******************* 

GO 5350 : 

CD 5360 CN$-5LS(SF%) :SP*-SP*-1 
D3 5370 NCS£«ASC(MID$ <OC$ r LP^+l F 

1) +CHR£(0) ) 
M 5330 IF NC%< >0 THEN RETURN 
F9 539 0 OL$=" JMP "+CN$;GOSUB 9 

10 

25 5400 OLS~" . " +CN$+ "EX " i GOSUB 
910 

B9 5410 RETURN 
7B 5420 i 
Vl 5430 : 

FA 5440 REM ******************* 
* ***** ***** 

9F 5450 REM CODE 137. WHILE 
F6 546 0 REM ******************* 
A ****** *** * 

49" " 5470 : 

DB 5480 CNS-SLS (SF*)+"EX" 

C7 5490 OL$=" LDA #E23":GGSUB 1 
040 

C? 5500 OLS-" BNE 3": GOSUB 910 

11 5510 OLS-" JMP 11 +CKf r GOSUB 9 
10 

2B 5520 RETURN 

95 55 30 ; 

83 5540 : 

28 5550 REM ******************* 
*********** 

03 5560 REM CODE 138. WHEN 
24 5570 REM ******************* 
*********** 

DB 5560 : 

E3 5590 OL£- H LDA #*23";G05UB 1 
040 

53 5600 OLS-" BNE 3"; GOSUB 910 
A5 5610 OL$-" JMP "+CNS : GOSUB 9 
10 

19 5620 QLS-" , " + CNS+ pr EX" :GOSUB 
910 

90 5630 RETURN 
24 5640 j 

12 5650 s 

5 & 5660 REM. ******************* 
/ *********** 

02 5670 REM CODE 139. IF 
55 56B0 HEM ******************* 
*********** 

£>A 569 0 : 

A3 5700 SP%=SP$+1 

E5 5710 IM$-STRSCC3) :CS-C5+1 

AB 5720 SLS (5P*)- ,, CTL"+RIGHT$(I 

NS,LEN( IN$) -1) 
72 5730 OL$-" LDA #S23" -GOSUB 1 

040 

5C 5740 OL*- M BNE 3": GOSUB 910 
B9 5750 OLJ-" JMP "+SLS{SP*J : GC 

SUB 910 
:B 5760 RETURN 
9A 5770 = 
90 5760 ; 

IB 5790 REM ******************* 
*********** 

OF 5S00 REM CODE 140 < ENDIF 
17 5810 REM ******************* 
******#**** 

E8 5 82 0 : 

D4 5830 OL3-" M +5L$(SPti] l GOSUB 
910 



AE 
7E 
CO 
3E 
ID 



3G 
4B 

17 
A8 
5D 
EA 

EA 
Dl 

53 



C2 
29 
3E 

Al 

22 

51 

83 
F9 
12 

9D 



Dl 
63 



S7 
29 



F5 

CB 



42 



LDA #S24";GOTO 10 
LDA *S23"iGOTO 10 



5840 SP*-SP*-1 
5850 RETURN 
5360 : 
5870 : 

5680 REM ******************* 
*********** 

5 690 rem code 141. else 
5900 rem ******************* 
* ********** 

5910 : 

5920 INS-5L$(SP%) 
5930 SL$ (SPSfc)«IN$+"EX" 
5940 OLS-" J HP "*5L£ (SP*) : GO 
SUB 910 

5950 OL$-" , u + INS: GOSUB 910 
5960 RETURN 
5970 j 
5980 £ 

5£9Q REM ******************* 
*********** 

6C0 0 REM CODES 142-143 CHARO 
UT/FOPEN 

6010 REM ******************* 
*********** 

6020 : 
6030 QL$ = 
40 

6040 OL$- 
40 

6050 s 
6060 e 

6070 REM ******************* 
*********** 

6080 REM CODE 144. BEGIN 
4E 6090 REIM ******************* 
*********** 

6100 l 

6110 IF SB% THEN RETURN 
E4 6120 OLt-" .MAINSTART" j GOSUB 
910 

6130 RETURN 
6140 s 
24 6150 t 

B 7 616 0 REM **************** * * * 

* * * * * * * * * * * 

4A 6170 REM CODES 145/ 147-148 

53 6180 REM ******************* 
*** ******** 

7C 6190 : 

62C0 0L$- LDA #$26" : GOTO 10 
40 

6210 OL$-" LDA #S27" :GOTO 10 
40 

FF 6220 OL$-" LDA #$28 " r GOTO 10 
40 

54 6230 : 

6 240 t 

6250 REM ******************* 
*********** 

D7 6 26G REM CODE 151 SUBROUTINE 

E5 6 270 REM ******************* 
*********** 

9 A 6 280 s 

OE 629 0 GOSUB 2870: SB*— 1 
FC 6300 OL*- " . "+VN£(AD> : GOSUB 9 
10 

30 6310 RETURN 
F2 6320 ; 
E8 6330 i 

6 3 6 34 0 REM ******************* 
**** ******* 

C5 6 350 REM CODE 153. CALL 

5F 6360 REM ******************* 

* *-********* 

CO 6370 : 

14 6 380 GOSUB 2970 

8B 639 0 OL$-" J5R M +VN J f AD ) ;GOS 

UB 910 

97 6400 RETURN 

19 6410 l 

17 6420 : 

44 6430 REM ******************* 

■ 

*********** 
73 6440 REM CODE 15 2. RETURN 



GOTO 10 
GOTO 10 
GOTO 10 



50 645 0 REM ******************* 

******* ***.*| 

6F 6460 : 

8 A 6470 OLS-" RTS": GOSUB 910 

E7 6480 RETURN 

49 6490 : 

47 6500 i 

54 6510 REM a****************** 
*********** 

56 6520 REM CODES 156-191 

EO -6530 REM ******************* 

*********TT 

9F 6540 : 

6D 6550 OLS-" LDA #329" 
40 

CB 6560 OLS-" LDA #32A" 

40 

FE 6570 OL$- H LDA #$2E" 
40 

45 6580 OLt-" LDA #$2C";GQTO 10 
40 

98 6590 LDA #t2D"iGOTO 10 

40 

3F 6600 OLS-" LDA #S2E":GOTO 10 
40 

B2 6610 OLS-" LDA #$2F":GOT0 10 
40 

97 6620 OL$-" LDA #S30" -GOTO 10 
40 

4A 6630 OL$-" LDA #$31 " ; GOTO 10 
40 

21 6640 OL$-" LDA #$33 ,J ;G0TO 10 
40 

14 6650 OLt-" LDA #$33 ,l ;GOTQ 10 
40 

20 6660 OLt-" fc LDA #$34 n ;GOTO 10 
40 

■C7 6670 OLt-" LDA #$35 "; GOTO 10 
40 

7A 6680 OLE- 
40 

OX 669 0 OLt- 
40 

14 6700 OLS- 
40 

FB 6710 OLS-" LDA #$39";GQTO 10 
40 

CI 6720 OL$-" LDA #S3A" ;G0TO 10 
40 

CC 6730 OL$-" LDA #*3B";G0TQ 10 
40 

AB 6 740 OL4-" LDA #$3C";GOTO 10 
40 

06 6750 OLJ-" LDA #$3D":GOTG 10 
40 

35 6760 OLS-" LDA #S3E ,h :GOTO 10 
40 

80 6770 OLS-" LDA #S3F"lGOTG 10 



LDA #S36":GOTO 10 
LDA #$37 fcp :G0TO 10 
LDA #$38 " :GOTO 10 





40 












37 


67B0 
40 


OH-" 


LDA 


#S40 J| 


i GOTO 


10 


D6 


6790 


OLt-" 


LDA 


#$41" 


:GOTO 


10 




40 












B9 


6B0D 


OL$-' 1 


LDA 


#S42" 


:GOTO 


10 




40 












EB 


6810 


OL$- M 


LDA 


tS43 M 


:GOTO 


10 




40 












BB 


6820 


OL*-" 


LDA 


#544" 


: GOTO 


10 




40 












6A 


6830 




LDA 


#$45" 


:GOTO 


10 




40 












2D 


6840 


OLS-" 


LDA 


#$46" 


i GOTO 


10 




40 












FC 


6850 


OLS-" 


LDA 


#$47" 


^GOTO 


10 




40 












7F 


6860 


OL$-" 


LDA 


#J4B" 


i GOTO 


10 




40 












DE 


6 870 


OL$-" 


LDA 


#449 " 


:GOTO 


10 




40 












38 


6880 


OL$-" 


LDA 


#S4A PI 


3 GOTO 


10 




40 












13 


6890 


0Lf» M 


LDA 


#S4H" 


iGOTO 


10 




40 












OA 


6900 


OLS-" 


LDA 


• $4C" 


:GCTO 


10 




40 
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PROGRAM : ASSEMBLE. LDR 



D9 



E3 

A3 

91 
C2 

4D 

99 
DC 



2A 
FE 
33 
IE 



CC 
6F 
60 
61 



10 IF PEEK (441 -8 THEN PRINT 
"CHANGE START OF BASIC FIRST 
! ! " s END 
15 AD-2049 

20 FOR LN-100 TO 2430 STEP 1 
0 

RT-0 

FOR OS-0 TO 15 

READ BY: POKE AD+OS, 



25 
30 
35 
BY 
40 
45 
50 



RT-RT+BY 
NEXT 

READ TT: IF TTORT THEM 
PRINT "ERROR IN LINE";LN:EN 

D 

55 s - AD-AD+16 
60 NEXT 

65 PRINT "SAVING 1 ASSEMBLE* " 

70 HI -I NT (AD/256) :LO-AD-MI*2 
56 

75 POKE 43 ,1 ■ POKE 44 , B j POKE 
45, LO: POKE 46, HT : £ A VE " ASSEJtB 
l-iE" , s 
80 CLR 
85 : 
90 ; 

100 DATA 12, e> 10, 0,158 .32, 50 
,48,54,51,0,0,0,0,76.33, 532 



95 110 DATA 22,0,0,0,0.0,0,0,0. 

■ 0,0,0.0,0,0,0, 22 
2B - 120 DATA 0,0,0,0.0,0,0,0,0.0 

,0,0.0,0,0,0, 0 
Fl 130 DATA 0,0,0,0,0.0,0,0.0,0 

,0,0,0,0,0,0, 0 
FF 140 DATA 0,0,0,0.0,0,0.0,0,0 

,0,0.0,0,0,0, 0 
05 150 DATA 0.0,0,0.0,0,0,0,0,0 

,0,0,0,0,0,0. 0 
53 160 DATA 0,0,0,0,0,0,0,0,0,0 

,0.0,0,0,0,0. 0 
59 170 DATA 0.0,0.0,0,0,0,0,0,0 

,0.0,0,0,0,0, 0 
67 160 DATA 0,0,0.0,0,0.0.0,0,0 

-0,0,0,0,0.0, 0 
6D 190 DATA 0,0,0,0.0,0,0,0,0,0 

.0.0,0,0,0,0, 0 
3B 200 DATA 0,0,0,0,0,0,0,0.0,0 

.0.0,0,0,0.0, 0 
41 210 DATA 0,0.0,0,0,0.0.0,0,0 

,0,0,0,0,0.0. 0 
4F 220 DATA 0,0,0.0,0,0,0,0,0,0 

,0,0,0,0,0.0, 0 
95 230 DATA 0,0.0,0,0,0,0,0.0.0 

,0,0,0,0,0,0, 0 
A3 240 DATA 0.0,0,0,0,0,0.0.0,0 

.0,0.0,0,0,0, 0 
A9 250 DATA 0.0.0,0,0,0,0.0.0,0 

,0,0,0,0,0,0, 0 

76 260 DATA 0.0.0,0,0.0,0,0.0,0 

,0,0,0,0,0,0, 0 
7C 270 DATA 0.0,0,0,0,0,0.0,0,0 

,0,0,0,0,0,0, 0 
8A 280 DATA 0,0,0,0,0,0,0,0,0,0 

,0,0,0,0.0.0, 0 
03 290 DATA 0.0.0,0,0,45,69,68, 

69,44,80,44,87, 46, 65, S3. 721 

A2 300 DATA 77,64,48, 58, 13, i$7, 
78, 84. 69 .82,32. 198, 73, 76 >69 , 
78, 1296 

70 310 DATA 65,77.69,32,40,46,6 

5,83,77,41,58,0, 13,206.79,32 
, 983 

C7 320 DATA 70 . 73 , 76 ( 69 , 78 ,-65 , 7 
7 , 69 . 32 , 71 , 73 , 86 , 69 , 78 , 5 9 , 32 
, 1077 

EO 330 DATA 19 3.66,79,82.84,73, 

70,71, 13,0, 13, 198,73,76,69.7 

8. 1246 

8F 340 DATA 65,77,69.32,84,79.7 
9,32,76 .79,78,71 .59,32, 208,7 
6, 1196 

FF 350 DATA 69,65,^.09.32,212. 

82,89, 32, €5,71 F 65 .73,7a, 13,0 
, 1098 

F9 36.0 DATA 14, 147, 13 , 19B. 195 ;2 

0^32, 193,83,83,69,77.66,76 

69,82, 1601 
83 370 DATA 46.13,214,69.82,83. 

73.79,78,32,49,46,49,47,56 5 

6, 1072 

9F 380 DATA 13,211,84.69.86,69, 

32 , 195 , 65 , 8 2 , 82 , 73 , 69 , 32 j 49 , 
57, 1260 

91 390 DATA 56,56,13,0,13,13,19 

3 ,83 , 83, 69 . 77 ,66 . 76 . 69 ,82 , 32 
, 931 

33 400 DATA 208,65,83.83,32.0,3 

2,66.69,71,73,78,83,46, U„0, 
1002 

30 410 DATA 13,193,83,83,69,77, 

6 6 , 76 , 89 , 32 , 67 . 79 , 77 , 80 , 76 , 6 

9, 1229 

34 420 DATA 84.69,46,13,204,79, 
65,68,32.65,68,68,82,69,83,9 
3, 117B 

C7 430 DATA 32.61,36,0,13.197,7 
8,68,32.65,68.68,82.69,83,83 
, 1035 

92 440 DATA 32.32,61,36.0,66,82 
, 75 , 0 , 67 , 76 , 6 7 , 24 , 67 , 76 , 68 
829 

B7 450 DATA 216,67,76,73.88,67, 



BA 

6D 

30 

25 

Al 

CB 

E3 

68 

BB 

8B 

FF 

29 

EE 

6B 
87 
32 
6F 
22 
EA 
DO 
F2 
07 
EO 
18 
FB 
CB 
11 



76 ,86. 184,68,69,88, 202,68,69 
,89. 1586 

460 DATA 136,73,78,88,232,73 
,78.89 ,200.78.79 .80.234.80,7 
2,65, 1735 

470 DATA 72, 80, 72, 90, 3,80,76 
,65 ,104,30,76,60,40.82,84.73 
, 1152 

480 DATA 64.62.84,83,96.83,6 
9,67,56,83,69.68, 248 ,83.69.7 
3, 1377 

490 DATA 120,64.65,88.170.84 
,65,89. 168,84,83,88. 186 .84. 6 
8,65, 1611 

500 DATA 138.84,88.83,154,64 

,89,65,152,66,67,67,144.66 6 
7,83, 1497 

510 DATA 176.66,69,81,240.66 
, 77 , 73 , 48 , 66 , 78 . 69 , 208 , 66 ,'80 
,76, 1539 

520 DATA 16,66 .86,67,80,66,8 

6,83, 112,65,68,67,0,65.78,63 
, 1073 

530 DATA 11,65,83,76.22.66,7 

3,84,33,67.77,80,44,67,810,88 
, 1016 

540 DATA 55.67,80,89,66,63,6 

9,67.77,69 ,79,82,86,73,78.6 7 
, 1174 

550 DATA 99,74,77.80, 11,0, 74, 

63. 82, 121,76,68,65, 132.76,68 
.88; 1373 

560 DATA 143,76.68.69,154,76 

, 83 , 82 . 1 65 , 79 , 82 . 65 , 1 76 , 82 ,7 
9,76, 1575 

5^0 DATA 137,82.79,82,19 8,83 
,66,67,209,83,84,65.220,83 6 
4,88, 1760 

580 DATA 231,83,84.99,242,66 

,89 ,84, 0,87,79,82,1,69 ,81 ,90 
, 1457 

590 DATA 2,69,81,65.3,79,82, 

71,4.82,69,83,5,255, 105, 101, 
1156 

600 DATA 117,255.109,125,121 

,97, 113, 255, 255 ,41 ,37,53. 255 
.45,61,57, 1996 

610 DATA 33,49,255,10,255,6 
22, 255 ,14,30,255,255,255.255 
, 255 , 255 . 2459 

6 20 DATA 36,255,255,44,255 2 

55,255,255,255.255,201,197 2 

13,255.205,221, 3412 

630 DATA 217.193,209,255:255 

. 224 , 22& , 255 , 255 . 236 , 255 , 255 

,255,255,255,255, 3857 

640 DATA 19 2,196,255.255 204 

, 255 . 255 , 255 , 255 , 255 , 255 , 255 

,198,214,255,206, 3760 

650 DATA 222,255,255.255,255 

,255,73,69.85, 255,77,93,89 .6 
5,31,255, 2639 

660 DATA 255,255,230.246,255 
, 238 , 254 . 255 , 255 , 255 , 255 , 255 
.255,255,235,255. 4028 
670 DATA 76,255,255,255,255 
108,255.255,255.255,255,32 2 
55,255, 255, 255, 3531 

680 DATA 255,255,169,165,181 

,255, 173, 189,185, 161 ,177, 255 

,255,162,166,255, 3258 

690 DATA 182,174,255,190,255 

, 255 . 255 , 255 . 160 , 164 . 180 , 255 

,172.188,255,255, 3450 

700 DATA 255.255,74.255,70,8 

6 , 255 ,78, 94, 255 , 255 . 255 . 255 

255,9,5, 2711 

710 DATA 21.255,13,29,25,1,1 
7,255,42.255 .33,54.255 ,46,62 
,255. 1622 

720 DATA 255.255,255,106.255 
, 102, 118,255, 110. 126,255, 255 
,255,255,255,233, 3345 
730 DATA 229,245,255,237,25 3 
, 249 , 225 , 241 . 255 . 255 , 255 , 132 
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,149,255,141,157, 3534 
47 740 DATA 153 , 129 . 145 P 235, 255 

p 255 r 134,255, 150,142. 255,255 

,255,255 ,333,255. 3403 
AC 750 DMA 255,132,148,255.140 

, 255 , 255 , 255 , 255 , 255 , 255 . 255 

, 255,13. 193,33, 3259 
DE 760 DATA 83,69,77,66,76,89,3 

2.70,65.73,76 , 83,32,79,76, 32 

, 1080 

72 770 DATA 84,72 ,73,63.32, 76,7 
3,76,69,0, 213,78, 68,69,70,73 
, 1211 ■ 

BB 780 DATA 76,69.66,32,211,89 , 
77,66,79,76,32, 197,82,82,79. 
82. 1399- 

CO 790 DATA 0.210,69,68,69,70.7 
3 , 78 , 69 , 66 , 32 , 21 1 , 89 , 77 . 66 , 7 
9, 1326 

CD 800 DATA 76,32,197,82,62,79, 
82 , 0 , 205 , 78 , 69 , 77 , 79 . 78 , 73 , 6 

7, 1356 

9F 810 DATA 32,73,79,64.32,82,6 
9 ,67,79,71,78,73,83,69,68,0, 
1044 

27 820 DATA 194,65,68,32.211,89 
, 77 , 66 , 79 , 76 , 32 . 69 , 62 , 82 , 79 , 
82. 1383 

7F 830 DATA 0,201,76,76,69,71,6 

5,76,32,207,60,69,82,65,78,6 
6, 1315 

72 840 DATA 32,196.73,69,76,68. 

0. 201.76.76.69. 71 . 65 . 76 . 32 . 2 
vm ~* 05, 1387 

F6 850 DATA 76.69,77,79,76,73,6 
7,32, 198,73,69 ,76,68,0,205,7 
3, 1315 

2C 860 DATA 63.83,73,78.71.32,2 
07 p 80 , 69 , 82 r 65 , 78 , 68 , 32 . 197 . 
82, 1360 

34 870 DATA 82,79,82,46,0,196,7 
3 , S3 . 75 , 32 , 198 , 73 , 76 , 69 , 32 , 1 
97, 1393 

D6 880 DATA 82,82,79.62,46,0,2! 
1 ,69,78, 84,65 ,88. 32,69,82,82 
, 1251 

56 890 DATA 79,82,46,0,201,76,7 
6 , 69 , 71 , 65 . 76 , 32 , 209 , 85 , 65 , 7 

8, 1310 

17 900 DATA 64,73,84.89,32,197, 
82 , 82 , 79 , 82 . 0 , 201 , 76 , 76 . 69 , 7 

1, 1377 

EB 910 DATA 65,76,32,193,68.66. 
82 , 69 , 63 . 83 . 73 , 78 , 71 , 32 , 77 , 7 

9, 1229 

D7 920 DATA 68.69,46,0,206,79.8 
4,32,216,32,79,82,32,217,32, 
73, 1347 

6D 930 DATA 78,68,69,88,46.0,21 
1 .69,77,66,79 ,76,32,84.65,66 
„ 1194 

24 940 DATA 76.69,32,70,85,76,7 
6,46 ,0, 194,82.65,78,67,72,32 
, 1120 

FD 950 DATA 2 1 0 , b$ , 78 , 71 , 69 , 32 , 
69 , 82 , 82 . 79 . 82 , 46 , 0 , 30 , 12 , 59 
, 1066 

8A 960 DATA 12.62.12,105,12,129 

, 12,146. 12,168,12,191. 12,214 

,12,231. 1362 
4E 970 DATA 1*2,245.12.12,13,37, 

13,55 ,13,74,13,169,38, 16 2,10 

,133, 1011 
7F 980 DATA 20,134,21,162,0,160 

,2. 165.231 ,6.209,20, 208,9, 13 

6,16, 1521 
56 990 DATA 246,160,3,177,20,24 

,96,232.224,62,176 ,250,165,2 

0,105,4. 1964 
96 iOCC DATA : 33, 20, 165, 21 , 105, 

0, 133,21 ,24, 144.218. 173.230, 

8,201,3, 1599 
5A 1010 DATA 240,5,162,3,76,190 

, 13,32,124 . 13, 176,245 .96 , 138 

,10,72, 1596 



93 1020 DATA 173,23.6.201,1,208 

,8.32,78, 14, 169,13,32,210,25 

5,104, 1529 
D9 1030 DATA 170.142,19.8,189,9 

5 ,13, 16 8, 189 .94, 13,170,32,25 

5,13,173, 1743 
01 1040 DATA 19,6.240,5,169,0,7 

6.209, 13, 169 .2,32, 195,255,16 

9,3, 1564 
E7 105 0 DATA 32,195,255,174.18. 

6, 232,2 32, 154.162,128,108.0, 

3,134,20, 1855 
A4 1060 DATA 132,21,160,0,177,2 

0 , 240 ,6,32,210, 255 ,200, 206 , 2 

46,96,201, 2204 
DF 1070 DATA 65,144,6,201,91,17 

6, 2,56 ,96, 24,96,201.46. 144,2 

50,201. 1601 
7E 1080 DATA 58,176,246.144.242 

.32,16, 14, 176,237,76, 28, 14,3 

2, 28. 14, 1533 
68 1090 DATA 176,229,201,65,144 

t 227,201,71, 176.223, 144,219, 

134,20.132,21, 2383 
B2 1100 DATA 160,0.177,20,32,21 

0, 255 , 200 . 201 , 13 , 208, 246,96 , 

162,38,160, 2176 
A4 1110 DATA 8.76,61,14,201,10, 

176,3,9,48,96. 105,54,96,72,7 

4, 1103 T^i 

2E 1120 DATA 74,74,74,32.65.14. 

32. 210, 255,104,41 , 15,32.05, 1 

4,76, 1217 
3D 1130 DATA 210,255,165,72.32, 

95, 14,165.71,76.95, 14.32, 115 

.14,169, 1594 

92 1140 DATA 32,32,210.255,76,7 

8, 14, 169.38,162.6, 133,20, 134 

,21,162, 1544 
B6 1150 DATA 2.32,198,255,32,22 

8.255,141 .34.6,32,226.255,14 

1,35.8, 1884 
5A 1160 DATA 206.10.173,34,8 20 

6, 5, 32. 204,255,56,96,32,226, 

255,141, 1945 

98 1170 DATA 36.6,32.228,255,14 

1 .37,6.32. 228.255,201 ,0,240, 

13.160. 1874 
F9 1180 DATA 0.145,20.230,20,20 

8, 241, 230, 21,76, 165, 1*4. 169,1 

3,145,20, 1737 

2D 1190 DATA 24,96,173,24.8.240 

> 1,96, 162, 9, 76, 190, 13, 169,0 
133. 1414 

FO 1.200 DATA 71,133,72,165,45,1 

66 ,46, 133,69, 134,70,160,0. 15 

2,145,69, 1630 
AC 1210 DATA 162.161,160,9,32,2 

55, 13,96, 169,0,141 ,230.6,160 

.0,32, 1628 
6A 1220 DATA 207,255,201,13,240 

,6, 153,231.6, 200, 206,243. 140 

,230,8,96, 2439 
27 1230'dATa" 162 . 69 , 160, 9 , 32 , 25 

5, 13,32,249.14, 173 , 230 , 8 . 208 

.10,162. 17&6 
01 1240 DATA 93.160,9,32.255,13 

,76.234. 13.201, 13,144,10, 162 

,123,160, 1698 
6C 1250 DATA 9,32.255,13,76,17, 

15.160,0, 185,66,9, 153, 198.8. 

200, 1396 
F7 126 0 DATA 192,3,208,245,162. 

0. 189 . 231,8. 157, 166 ,8. 153. 19 

8.6,232, 2160 
12 1270 DATA 200,236,230.8.203, 

240, 162,0,189.54,9. 153.198.8 

,232.200, 2327 
Bl 1280 DATA 224,8.208,244,140, 

33,8,174, 230,6, 160,0,185,62, 

9,157, 1850 ■ 
B5 1290 DATA 166,8,200,232,192, 

4 , 208 , 244 , 142 , 32, 8 , 96 , 169 ,2, 

168,162, 2033 
61 130 0 DATA 8,32,186,255,173,3 



2,8, 162. 166, 160,8,32, 189 , 255 

,32,192. 1890 
CO 1310 DATA 255,176,83,162,2,3 

2, 196,255, 176,76,32,226. 255, 

32,183,255, 2400 
IB 1320 DATA 208,68,32,226,255, 

32, 163,255,203,60,32,204,255 

,96.169,3, 2268 
43 1330 DATA 168,162,8,32.166,2 

55, 173,33,8. 16 2 , 198 , 16 0 , 8 , 32 

.169.255, 2029 
BO 1340 DATA 32.19 2,255,176,33, 

162,3, 32, 201,255, 176 . 26 . 173, 

30,6,32, 1786 
41 1350 DATA 210,255,32.163,255 

, 206, 15 , 173 .31,8,32,210, 255 , 

32.163,25 5, 2337 
IB 1360 DATA 208,4,32,204,255,9 

6,32, 204,255, 169, 16,76, 209, 1 

3,173,23. 1969 
68 1370 DATA 8.9,46.141.230,9,1 

62,213. 160,9,76,255, 13,230.2 

51,206, 2022 

CB 1380 DATA 2,230,252,140,19,6 

,160,0, 177, 251. 172, 19,8,96, 1 

98,251, 1983 
C3 1390 DATA 165.251,201,255,20 

8,2,196. 252,96 . 32 . 15 , 1 6 , 169 , 

0,170,141, 2171 
1C 1400 DATA 230,8.32,254,15.32 

,38,14, 176.4. 142.230.6.96,15 

7,231, 1667 
89 1410 DATA 8.232,208,238,32,2 

34,15.32,4. 16,201 ,32^240,246 

.96,165. 2019 
95 1420 DATA 45.166,46.133,5,13 

4,6, 160,0, 177 r 5, 206. 2, £4, 96, 

205, 1412 
54 1430 DATA 230,8,206.40,162,0 

,200,200,200,200. 177,5, 221,2 

31,8,206, 2298 
9D 1440 DATA 27,232,236,230,8,1 

44,242. 160, 1,177.5, 141,22,8. 

200,177. 2010 

4E 1450 DATA 5,141,20,6,200.177 
,5, 141, 21 ,6,56,96,160,0, 177, 
5, 12 20 

26 1460 DATA 24,105.4,101,5,133 

,5, 144, 2,230,6.76.72, 16,32,2 
54, 1209 

D4 1470 DATA 15,32.26,16,173.23 

0,6. 208,5, 162,4,76, 190,13.32 

,64, 1254 
AC 1460 DATA 16.144,12,162,2.17 

3.23,8,201. 1 .208,5,76.190, 13 

.162, 1396 
5D 1490 DATA 0.169,1,141,24,8,2 

24,0,240. 1 ,96,160,0, 173,2 30, 

8, 1475 

8C 1500 DATA 145,69,200,169.2,1 

45,69,200. 165,71, 145,69,200, 

165,72.145, 2031 
30 1510 DATA 69, 200, 162.0,189 , 2 

31,8, 145,69 , 232 , 200 , 236 , 230 , 

8,208.244. 2431 
D3 1520 DATA 152,24,101,69,133. 

6 9, 165,70, 105,0, 133,70,201 , 1 

60,208.5, 1665 
EB 1530 DATA 162,13,76.190,13.1 

60,0.152,145,69.96 . 169,0. 133 

,3,133. 1514 
2B 1540 DATA 4,32,254,15,32.46. 

14, 176, 1,96, 201 .65, 176,4,41, 

15, 1172 

82 1550 DATA 144,2.233,55,24,6, 

3,36,4,176.25.6,3,38,4. 176, 
937 

F4 1560 DATA 19.6,3,38,4,176.13 
,6,3,38.4,176,7,5,3.133, 634 

C4 1570 DATA 3,76.2,17,162.10,7 
6,190.13,169,0.133,3,133,4,3 
2, 1023 

D4 1560 DATA 15,16,32,254,15,32 
, 28 , 14 , 176 , 1 , 96 , 41 , 15 , 72 , 165 
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,4, 976 

FB 1590 DATA 72.165,3.72,6,3.38 
,4, 176,218,6,3,38.4,176,212, 
1196 

6D 1600 DATA 24,104.101,3,133,3 

. 104, 105,0,133,4. 176, 19-9,6,3 

.39, 1136 
21 1610 DATS, 4,176,193.104,24,1 

01,3, 133,3, 165,4, 105,0, 133,4 

,176, 1326 
AO 162k DATA 179.144,191,32,254 

, IS, 133,3, 169,0, 133,4,32,254 

, 15,201. 1759 
66 1630 DATA 39 . 240 , 5 , 162 , 8. 76 , 

190,13,76, 254, 15 , 76 , 179 , 17, 1 

73.25, 1548 

A? 1640 DATA 0.240,36,201.60,24 
0,4. 165,4,133,3, 169,0,133,4, 
76, 1476 

72 1650 DATA 200, 17 . 32 . 4 , 16 , 2C 1 

, 13 . 240 . 229 , 20 1 , 40 , 240 , 225 , 2 

01,41.240, 2140 
DE 1660 DATA 221,201,44.240.217 

,208. 15,169,1, 141, 27. B, 165,4 

,240,5, 1906 
SI 1670 DATA 169,2,141,27,6,96, 

201,43, 240 . 4 . 20 1 , 45 , 208 . 72 , 1 

73.26, 1656 

14 1680 DATA 8.240.5,162,9,76,1 
90, 13, 238, 26, B, 165,4,72,165, 
3, 1334 

12 1690 DATA 72.32,4,16,72,32,2 
54. 15,32. 156, 17,104.201 ,43,2 
— 40,24. 1314 

BO 1700 DATA 166,3,164,4,104,13 

3.3,104.133,4,56,138,229,3, 1 

33,3. 13S0 
Z3 1710 DATA 152.229,4.133,4,76 

,156,17,24,104, 101,3, 133,3,1 

04,101, 1344 
75 1720 DATA 4 , 133. 4 . 76 , 156 , 17, 

162,0, 142,26,8.201,60, 240,4, 

201, 1434 
OA 1730 DATA 62.208.6.141,25,8, 

32, 254, 15,201,391208,6,32,13 

2,17, 1366 
C9 1740 DATA 76,156,17,32,16,14 

, 144,54,32.26, 16,32.64, 16, 17 

6,25. 896 
C6 1750 DATA 169,1,141,28,9,173 

,23,9. 201,2,208,5, 162,1.76,1 

90. 1396 
BA 1760 DATA 13,169,2,141,27,8, 

76 , 156 , 17, 169 , 0 , 173, 20 , 8, 133 

.3, 1115 

4A 1770 DATA 173,21,8,133.4,173 

,22,8, 141 ,27,8,76,156, 17,201 

,36, 1204 
55 1760 DATA 240,4,201,38,206,6 

,3 2,252,16,76. 156, 17.32,28,1 

4,144, 1464 

EA 1790 DATA 6,32,58,17,76.156. 
17, 162,5,76, 190, 13. 173,27.8. 
24, 1D40 

A4 1600 DATA 105,1,24,101,71,13 

3,71,169,0,101,72, 133,72,173 

,23,8, 1257 
03 1810 DATA 201,2,240,1,96,162 

,3,32,201,255, 173,29,8,32,21 

0,255. 1900 
7B 1620 DATA 32,103,255,240,3,7 

6,231. 15. 172, 27,8,240, 29,165 

,3,32, 1711 
FO 1630 DATA 210,255,32,193,255 

.2-10.3, 76,231 , 15, 136,240. 13, 

165,4,32, 2090 
24 1840 DATA 210,255,32. 183,255 

, 240,3,76 . 231, 15 ,76 ,204,255, 

141,29,6, 2313 
60 1850 DATA 169.0,141,27,8.76, 

157, 16, 141,29.8,32, 156,17,17 

3,23, 1175 
D6 1860 DATA 6,201.1,240,56.173 

, 27 , 6 , 20 1 , 1 , 240 , 5 1 . 165 , 71 , 24 

,105, 1574 



6B 1670 DATA 2.170,165.72,105.0 
.168, 165,3,134.3,166,4, 132,4 
,56, 1349 

5F 1880 DATA 229,3,133,3,138,22 
9.4,133,4. 201,255 . 240,12.201 
,0.208, 1993 

4A 1390 DATA 22 , 165 , 3 . 201., 1 27 , 1 

76. 16, 144,6. 165,3. 201,128. 14 
4,8.169, 1678 

DB 1900 DATA 1,141.27,8,76,157, 
18,162,14,76,190,13,141,29 8 
,24, 1065 

FE 1910 DATA 105,30,133,253,169 

. U, 105,0,133,254,32,4, 16,20 

1,65,208, 1719 
D7 1920 DATA 24,160,1.177,251,2 

01, 13, 240.4, 2U1, 32, 208, 12,32 

,254,15. 1825 
A2 1930 DATA 169,0,141.27,8,168 

,76, 105,20,32,4, 16,201.35, 20 

8,33, 1243 
55 1940 DATA 32,254,15,32,156 1 

7,173, 28.8, 240,5,169,1, 141 2 

7.9, 1306 

3C 1950 DATA 173.27,8,201.1,240 

,5,162.10,76,190,13,160,1,76 
,105, 1448 

23 I960 DATA 20,201,40,240,81 3 

2,156, 17, 173,28.6, 240,5,169, 
2.141, 1553 

09 1970 DATA 27,8,173,27,6,201 

1,208,2,160,2,201.2.208,2,16 
0, 1390 

A5 1980 DATA 5,173,29,9,201,110 
- 240.4, 201,121, 208, 2, 16 0.5,1 

92.5, 1664 

47 1990 DATA 208,5,169,2,141,27 
,8,32,4, 16,201 ,44.240,3,76 .1 
05. 1281 

4F 2000 DATA 20,32,254.15,201,8 

8 , 240 , 10 , 201 , 89 , 240 , 5 , 162 , 1 2 

,76,190. 1835' 
FD 2010 DATA 13,200.200,76,105. 

20.32, 254, 15, 32, 156.17,32,4, 

16,201, 1373 
8F 2020 DATA 41,240,53,173,28,8 

,240,5, 169, 1 , 141 ,27,8, 173, 27 

,8, 1342 

ID 2030 DATA 201,1,240,5,162,10 

, 76 , 190, 13 . 32 ,4 , 16, 201 ,44 . 24 

0,5, 1440 
E4 2040 DATA 162,9,76,190,13.32 

, 254, 15 , 201 , 68, 208. 244, 32 , 25 

4.15,201, 1994 
DF 2050 DATA 41,208,237,160,8,7 

6, 105,20,32,254,15,201 ,44,24 

0,10,169, 1820 

78 2060 DATA 2,141,27.8,160,10, 
76, 105,20, 173, 28 , 8 , 240 , 5 , 169 
,1, 1173 

34 2070 DATA 141,27,8,173,27,6, 
201, 1,240,5, 162, 10,76,190, 13 
,32, 1314 

96 2060 DATA 254,15,201.89,208. 

186 , 160 , 9 , 1 77 , 25 3 , 201 . 255 , 24 

0,6,141,29, 2424 
93 2090 DATA 8,76,157,18,162,11 

.76, 190, 13,224,56, 144,3,76,2 
46.20, 1480 

FA 2100 DATA 224,33,144,3,76,77 
, 19 . 224, 25,144,3,76, 249, 18,7 
6,238, 1629 

10 2110 DATA 18,169,0,133,71,13 
3.72,32,239, 13,32, 136,14.8,1 
69.38, 1279 

74 2120 DATA 16 2.8.133,251,134, 
252,32, 15,16,40, 144, 1,96,173 
.23,8, 1488 

79 2130 DATA 2 01,2.208,3,32,125 
,14,169,0, 141.24,8,141,25,6, 
141, 1242 

80 2140 DATA 26,8,141,28,8.32.5 
3. 16,201,59,240,206,201 ,46,2 

08.6. 1479 

9 A 2150 DATA 32,143,16,32.56,16 



,201,13,240.192.32,16,14,176 
,5,162, 1346 
ID 2160 DATA 6,76,190,13.32,26. 
16,32, 172, 13,72,32,56, 16.104 
,32, 888 

16 2170 DATA 122,20,76.155,20,2 

24,56 ,209,3,76,106 ,21 ,224,57 

,208,3, 1579 
OE 2180 DATA 76,161,21,224,58,2 

08,3,76, 220,21,224,59, 208 ,3, 

76.8, 1666 
A9 2190 DATA 22,224,60,208,3,76 

,82.21,32,56, 16.32,156,17, 16 

5.3, 1173 

63 2200 DATA 24,101,71,1.33,71.1 

65,4, 101,72,133,72, 173.23,8. 
201,2, 1354 

C2 2210 DATA 240,1,96,162.3.32. 

201 ,255, 169 . g, 166 ,3, 164,4.20 

2,224, 1922 
3E 2220 DATA 255,208,6,136.192. 

255, 208,3,76,204, 255,32,210, 

255,76,63, 2436 
4B 2230 DATA 21,32,56.16,32,156 

,17,165,3,166,4. 133.71,134,7 

2,141, 1219 
Dl 2240 DATA 30,8,142.31.8,96,3 

2,53, 16,32,56,16, 201,39,240, 

38. 1038 

OF 2250 DATA 32,156,17,165,4,24 

0,5,162,10,76,190, 13.32, 111, 

22,230, 146 5 
E7 2260 DATA 71,208.2.230,72,32 

,56, 16, 201, 44. 240, 2 IB, 201, 13 

,206,1, 1613 
5F 2270 DATA 96,162,9,76,190,13 

,32,254, 15 , 201 ,39.240,14, 133 

,3,32, 1509 
BC 2280 DATA 111.22,230,71,208, 

2 , 230 , 72 , 76 , 15 1 , 21 , 32 . 254 , 15 

,76.134, 1705 
40 2290 DATA 21,32.53,16,32,56. 

16,32, 156,17,32. 119,22.165.7 

1,24, 864 
OF 2300 DATA 105,2.133,71,165,7 

2.105.0. 133.72.32.56.16.201, 
44,240, 1447 

DB 2310 DATA 224,201,13,208.1,9 

6, 162,9,76,190, 13.32,211, 14. 

165,6, 1621 
2C 2320 DATA 72.165.5,72,32,156 

, 17, 104, 133,5, 104, 133,6, 165, 

4,240, 1413 
IB 2330 DATA 5.162,10,76,190,13 

, 160 , 1 , 169 , 1 . 145 . 5 , 200 .165.3 

,145, 1450 
22 2340 DATA 5,200.165,4.145,5. 

9 6, 32,211, 14. 165,5,72, 165,6, 

72, 1362 
61 2350 DATA 32 , 156 , 17 , 104 /133 , 

6, 104,133,5 ,160, 1,169,2,76,2 

51,21, 1370 
60 2360 DATA 186.142,18,8,32,22 

2,14,32,17, 15. 169, 1, 141,23.8 

,32, 1060 
05 2370 DATA 125,15,32,146.20.1 

69 ,2.32,195.255, 236. 23.6,32, 

125,15. 1432 
B2 2380 DATA 32,175,15,32,146,2 

0 , 32 . 77 , 22 , 76 , 234 , 13 , 16 2 , 241 

,160.9, 1446 
FO 2390 DATA 32,255,13,173,31,8 

,32.95,14. 173,30,8,32,95, 14, 

162, 1167 
Al 2400 DATA 21,160,10,32,255,1 

3,32, 115, 14, 16 9^,13,76, 210, 25 

5.169.1, 1545 

8A 2410 DATA 141,27,8,76,124.22 
, 169 , 2 , 141 , 27 . 8 , 173 , 23 . 8 , 201 
,2, 1152 

2B 2420 DATA 240.1,96,162,3,32, 

201.255,172,27,8. 165,3,32,21 

0,255, 1862 
AA 2430 DATA 136,240,5,165,4,32 

, 210 , 255 , 76 , 204 , 255 ,0.0,0,0, 

0, 1562 
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MAY I INTERRUPT 



PRUGRArt: MAV J INTERRUPT 



DH 10 BL-503 ;LN-SD ;Sft-491S 
E 

CO 20 FOR L-0 TO BL rCX-0 : FOR 0- 

0 TG 15:REA0 A:CX-CX+A 
B2 ES P0KE532BG, A:POK£ 5A + L*I5+- 

D , fl : NE X T D 
AS 30 READ A; IF A><CX TK6NFRINT 

"ERROR IN LtWE" ;LN>CL*10> ST 

OP 

ID 40 NEXT L;SY552490 

B4 SO DATA 0.0,0,0.0,51.51,21.2 

1 ,21,21 ,21,21,33,23*83,537 
OS SO DATA 23, S3, £3,23,23,25.25 

.25,35,25,55,25,25, 19, 13, 19, 

372 

40 70 DATA 13,13,19.19,13,21321 
,21, 51.21,21.21,51. 23,83,23, 
335 

3A 80 DATA S3 ,53. £3, 53, 23.55 25 
, 25 , 5Sp55.es .35 .25, 13, 19 B 19, 

372 

DO 30 DATA 13,19.13,13,13,100.1 
00 , B4 . 04 , 100, 100 . 100 , 100 , 94 , 
34 , 34 , 1145 

CB 100 DATA 94,79,79,73, 79 , B4 , Q 

1.84, 34,75.75,75,73,75.75, 75 
. 1271 

£3 110 OATA 75,71,71.71.71,71,7 
1.71 ,71,67,67,67,87,67.57,67 
, 1115 

07 120 DATA 67, 63,53,34 ,34,67, 5 

7, B4, 84. 63, 63, $3, 53, 63, 63 ,63 
, 1104 

5F 130 DATA 63, 63,63, 63, E3, 50,5 
0 , 42 , 45 . 50 , 50 , 50 , 50 , 47 , 47 , 47 
, 840 

99 140 DATA 47,67,67,67.67,63,6 

3, S3 ,63, 100, 100, 100, 100 . 100 , 

100, 100, 1267 
E9 ISO DATA 100,34,34,34.94,34, 

94,94,34,84,64,34,64,84,64 3 

4, 144D 

77 160 DATA 84,73.79,94,34,34,3 
4,34,94,79,73,73,73,79,73 73 
,1333 

8 A 170 DATA 73,79.79,73,73,100, 
100 , ©4 s 64 , 100 , 10D ,100, 100 , 534 
,94.94, 1445 

SB 130 Data 34,79.79.73,73,34.9 

4 , 64 , 94 , 75 , 75 , 75 . 75 , 75 , 75 , 75 
, 1271 

33 190 DATA 75,71,71,71,71,71,7 
1 ,71 , 71 ,67,67, 67,67, 57,67,67 
, 1112 

D7 200 DATA 67,63.63,84.34,67,6 
7,34,64,63,63, 53 , 63 , 63 , B3 , 63 
, 1104 

73 210 DATA 53,63,63,63,63,42,4 

2, 35,35,42,42,42,42,33, 39.39 
,754 

36 220 DATA 39,39,39,33,39,37,3 
7 , 31 , 3 i , 37 , 37 . 37 . 37 , 35 , 35 , 3S 
,§84 

56 530 DATA 35 1 35,3B.3S 1 35, 33.3 
3,23,26.33, 33,33,33.31 , 31 , 31 
.552 

'I 240 DATA 31,31,31,31,31,31,3 
9 , 47 , 63 , 64 , 84 , 84 , 84 , 94 , 34 , 84 

,32 3 

5H 250 DATA 04 , 84 , 84 , 04 , 64 , 0 , O , 
0, 0,0,0,0.0,0,0,0,450 

*3 560 DATA 0,0.0,0,0,31,31,31, 
31 , 31 , 31.31 , 31.181 ,181 ,131 , 7 
91 

J3 570 DATA 181,181,181,161,131 
, 30, 30, 30, 32,10, 30, 30 , 30 , 233 
,533,239, 1655 

32 5B0 DATA 539,233,233,539,533 
. 31 , 31 .31 ,31 , 31.31 ,31,31,, 161 



, 191 , 181 , 1966 
95 230 DATA 131, 181 , 181, 1 B 1 . 181 

, 30 . 30, 30, 30, 30, 30, 30, 30,239 

.533,233, 1662 
S3 300 DATA 233,239,233,533,233 

, 121 , 151 ,125, 125,121 , 151, 151 

, 121 ,215,215,215,2316 
03 310 DATA SIS. 131 , 131 ,131 , 131 

. 125, 125, 125, 125,63,63,63,63 

,68,69,69, 1362 
£A 320 DATA 63,12,15,12,12,12,1 

2,12, 12, 15, IS. 16, 15, IS, 15, 15 

.270 

33 330 DATA IS. 75. 75. 125, 125, IS 

, 15, 125, 125, 75, 76, 75, 75 ,75, 7 

5.75, 1550 
D£ 340 DATA 76.75,76,75,75,60,6 

0, 52,62,60, 6D, 60, 60, 107 , 1D7. 

107, 1180 

FD 350 DATA 107,15,15,15,15,75, 
75.7S.75, 121 , 121 , 121, 121, 121 

, 151 . 151 . 1314 
SO 360 DATA 151,515,515,515,515 

,215,515,515,515, 155, 155. 125 

, 155, 125, 125, 155,5716 
61 370 DATA 125,131,131,215,215 

, 125, 125,215,215, 191, 191 , 131 

, 131 , 191 , 191 , 191 .5954 
31 330 DATA 191,191,191,191,131 

, 121 , 121 , 125, 125, 121 , 121 , 121 

, 121 ,515, 515.515,5575 
83 390 DATA 515,191,191,191,131 

, 125, 125, 125, 125.55,69,59,55 

,63,55,69, 1962 
4A 400 DATA 69,12,15,15.12.15,1 
2, 12, 12, 15, 15, 15, 15, 15. L5. IS 

.270 i 
43 410 DATA 15 , 75 , 7S , 156 , 1 55 , 15 

, 15, 125, 125,75,75,75,75,75,7 

5,75, 1220 
65 420 DATA 75,75,75,75,75,62,6 

5, 134 , 134 ,65,62,65^62,223,52 

3.253. 1664 
OB 430 DATA 253.523.223,223,223 

, 155, 155, 165, 165, 152, 162, 152 

, 162, 134, 134, 134.5B19 
OA 440 DATA 134,134,134,134,134 

r 135, 135,49,49, 135, 136, 135. 1 

35, IBS, 165, 165,5073 
52 450 DATA 165,165,165.166,165 

, 165, 223, 107,75, 155, 155 , 155, 

125, 125, 125, 155, 5570 
43 460 DATA 125,155,155,155,155 

,0,0,0,0,0,0,0,0,0,0,0,656 
63 470 DATA 0,0,0,0,0,17,17,17, 

13,0, 0,0,0, 17, 17, 17, 118 
8B 4B0 DATA 15,0,0,0,0,17,17,17 

, 16,0,0,0,0, 17, 17, 17, 134 
16 430 DATA 16,0,0,0,0,17,17,17 

,16,0,0,0,0, 17, 17, 17, 134 
B4 500 DATA 16,0,0,0,0,17,17,17 

, 16, 0,0,0,0, 17, 17, 17, 134 
16 510 DATA 16,0,0,0,0,17,16.17 

, 16, 17, 17, 17,16, 17, 17, 17, £00 

C9 520 DATA 15,17,17,17.16.17.1 
7, 17, IS, 17, 16. 17, 16, 17. 17. 17 
,567 

7B 530 DATA 16. 17, 16, 17, IB, 17, 1 
7, 17, 16, 17,16, 17, 16, 17, 17, 1? 
,256 

73 540 DATA 16,17,16,17,16,17,1 
6, 17,. 16, 17, 17, 17, 16,0,0,0,21 
5 

A9 550 DATA 0,0,0.0,0,17,16,17, 
16, 17. 17. 17, 16, 17, 17, 17, 184 

Bl 560 DATA 16.17,17,17,16,17,1 
7. 17, 16, 17. IS, 17, IB, 17, 17, 17 

,267 

B3 570 DATA 15,17,15,17,16,17.1 
7. 17, 16, 17, 15, 17, 15, 17, 17, 17 
, 256 

DB 5B0 DATA 16,17,16,17,16,17,1 
6, 17 r 16, 17, 17,17, 16,0,0,0.21 
5 



21 530 DATA 0,0,0,0,0,17,16,17. 

15, 17, 17, 17, 16, 17, 17, 17, 184 
59 600 DATA 16.17,17,17,16,17,1 

7,17.16,17,16, 17, IB, 17, 17, 17 

.267 

OB 610 DATA 16, 17, 16. 17. 16, 17 1 

7. 17, 16. 17, 16. 17, 16, 17, 17, 17 
,266 

43 620 DATA 16,17,16,17, is 17 1 
6, 17,15,17, 17, 17, 15,0,0,0,21 
5 

□3 630 DATA 0,0,0,0.0,17.16,17 
15,17,17, 17, 16. 17, 17, 17, 1B4' 

97 640 DATA 16.0,0,0,0,17,16,17 
,16,17,17,17,16, 17, 17, 17,200 

C9 650 DATA 16,0,0,0,0,17,16,17 
,16. 17. 17,17. 16, 17, 17, 17, 200 

SB 66D DATA 16,0,0,0,0.17 17 17 
.17,17, 17,17,17,17,17,17,503 

Sf 570 DATA 16,0,0,0,0,0,0,0,0, 

0,0,0,0,0,0,0, 15 
39 680 OATA 0,0,0,0.0,0 0 O 0 0 

,0,0,0,0,0,0,0 
59 690 DATA 94,10,10,10,10,15,1 

2,12, 12, 10, 10, 10. ID, 14, 14. 14 

,2S4 

D7 700 DATA 14,10,10,10,10,14 1 
4,14, 14,10,10,10, 10,14, 14,14 
,195 

06 710 OATA 14.10,10,10,10,12,1 
2,15, 15. 10, 10. 10, 10. 14, 14, 14 
, 164 

OS 750 DATA 14,10,10,10,10,14,1 
4, 14. 14, ID, 10, 10, 10, 14. 14, 14 
, 132 

31 730 DATA 14.10,10,10,10,15,1 
5. IS, 15, 10, 10, 10, 10, 16, 15, 16 
,202 

52 740 DATA 16,10,10.10,10,17,1 
7, 17, 17, 10. ID, 10, 10, IB, 18, IB 
,519 

Si 750 OATA 19,10.10,10,10,21,5 
: , 51 ,51 , 10, 10, 10, 10,23,53,53 
,251 

IF 760 DATA 23,21,51,21,21,51.5 
1 .21 ,21,21,21 ,21,21 , 10,3.6,3 
02 

OS 770 DATA 7 , 7 , 7 , 7 , 7 , 1 6 , 16 . 15 , 
15.7, 7, 7, 7, 16, 16, 16 , 175 

B3 790 DATA 16,6,6,6,6,15,15.15 
, 15,5.5,5,5, 14,14, 14 . 162 

53 790 DATA 14,11,11,11,11,15,1 
5. IS, 15, 11, 11 , 11.11, 17, 17, 17 
,213 

84 800 DATA 17,7,7,7,7,8.6,6,3, 

7,7,7,7,7,7.6, 125 
91 910 DATA 5,5,5,5,5,15,15,15, 

15, 10, 10, 10, 10,16, 15, 16, 173 
90 850 DATA 16.10,10,10,10,17,1 

7, 17, 17, 10. 10, 10, 10, 18, 16, 16 

.218 

5^ 930 DATA 18,10,10,10,10,51,2 
1 ,51 .21 . 10, 10. 10, 10,23,23,23 
■ ,251 

57 B40 3ATA 53.51,51,21.21,21,2 
1,21 ,51.51.51,21 ,21.25,23,51 
, 344 

6B 850 DATA 19,17.17,17,17,11,1 
1,11. 11, 11, 11, 11, 11, 23, 51, 19 
,537 

AC 060 DATA 17,15,15.15,15,10,1 
0, ID, 10, 10, ID, 10. 10,21 ,16,17 
,213 

EE 870 DATA IS . 14 . 1 4 , 14 , 14 , 3 , 9 , 
3, 3,3,3,3,9, 19. 16, 15 , 135 

36 880 DATA 14 , 1 2 , 15 . 12 , 12 , 1 1 , 1 
1. 11 , 11 ,21, 21 ,51 ,21.51,21 , 21 
.253 

13 890 DATA 21,51,21,51.51,0,0, 
0,0,0,0,0,0,0.0,0, 105 

]E 300 DATA 125.143,143.143.143 
, 143, 143, 143 ,143, 143 , 143 , 143 
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. 143,24,24.24, 1313 
QE 910 DATA B% 143, 143, L43. 143, 

239,239, 239,239, L4 3 , 1 43 , L ■! 2 , 

143,24,24,24,2196 
9A 950 DATA 34,143,143,143,143. 

143, 143, 143, 1*13, 143, 143, 14 3, 

14 3.24 ,24, 24. IBIS 
A2 330 OATA 24,143,143,143,143, 

239, 23B, 239, 239, 143, 143, 143. 

143, 54. £4 ,24,5196 
3A 940 DATA 24,143,143,143,143, 

210,210,210.210, 143, 143, 143, 

143, 195, 195, 195.2593 
45 250 DA Tft 195,143,143,143,143 

,155, 195, IBS, 135, 143, 143,143 

, 143, 209,209. £03,2745 
13 550 DATA 203,143,143,143.143 

, 31 ,31,31 , 31 , 143, 143, 143, 143 

, 181 , 1S1 , 1Q1 ,2020 

CI 970 DATA 181,31,31,31,31,31, 

Si, 31 ,31 , 31 ,31 ,31,31 , 143, 104 
,37,997 

S2 380 DATA 233, 119, 119, US, 119 

.135. 135, 195,195. 12, 12, 12, 12 

, 19S, 195, 195,2122 
BE 930 DATA 195,71,71,71,71,210 

,210, 210,210,237,237,237,237 

,239,239,239.2384 
75 1000' DATA 239,219,218,219,21 

b p 210,210, 810,210,2:0,510, 21 

8,218, 195 , 199 , 135 , 34QB 
F2 1010 DATA 1SS. 233, 233, 233, 23 

3 , 97 . 37 , 37 , 97 , 333 , 833 , 233,23 

3,233, 12, 71 ,2763 
8F 1020 DATA 237,71,71,71,71.21 

0,210,210,210,143, 143, 143, 14 

3, 135, 195, 195,2518 

02 1030 DATA 195,143.143.143,14 
3, 199, 19S, 195, 195, 143, 143, 14 
3, 14 3 r 203. 209, 209,2746 

=C 1040 DATA 209,143,143,143,14 

3,31,31 ,31 ,31 , 143. 143, 143 , 14 

3, 1B1, 101 , 101 ,2020 
3B 1050 DATA 1 8 1 r 31 , 3 1 , 31 . 3 1 , 31 

,31.31 ,31 , 31, 31 ,31,31 ,30, 181 

.31 ,735 

iO 1060 DATA 203,195, 195,195, 19 

S,21B, 21S.2ie,2ia,21B,EiQ, -21 

8,218, 1B1 , 31,233, 3184 
E3 1070 DATA 195.210,210,210,21 

0, 143, 143.143, 143, 143, 143, 14 

3. 143,31 ,209, 195,2614 
B6 10SO DATA 210,24,24.24,24,10 

4,104, 104 , 104, 104 , 104, 104, 10 

4,209, 195,210, 1752 
E3 1090 DATA 24,143,143,143,143 

,219,218,218,218,31,31 ,31, 31 

, 31,31,31 , 1695 
FC HOD DATA 31,31,31,31,31,0,0 

,0,0.0,0.0,0,0,0.0,155 
B7 1110 DATA 0,17.17,17,16.17,1 

7 , 17, 16, 17, 17, 17, 16, 17, 17, 17 

,252 

Sf 1120 DATA 16,17,17,17,16,17, 
17, 17. 16, 17 ( 17, 17. IB, 17. 17, 1 
7 S 268 

03 1130 DATA 16.17,17.17,16,17, 
17, 17, 16. 17. 17, 17, 18, 17. 17, 1 
7,26B 

43 1140 DATA 16, 17, 17, 17, IS, 17 K 
17, 17 p 16, 17, 17, 17. 16, 17, 17, 1 
7,2GB 

90 USQ DATA 16, 17. 17, 17, IS, 17, 
17, 17. 15, 17. 17, 17, lb, 17. 17, 1 
7,2 GB 

17 HBO DATA 16, 17,17, 17, IS, 17, 
17, 17, 16, 17 p 17, 17 , 15, 17, 17, 1 
7,2BB 

CI 1170 DATA 16,17,17,17,16,17, 
17,1?; 16, 17, 17, 17, 15, 17. 17, 1 
7,258 

31 1180 DATA 16,17.17.17,15,17, 

17, 17. 16, 17, 17, 17. IS, 65,55, 6 
5,412 

37 1190 DATA 65, 65,55,65 .64, 17, 



17. 17, IB. 17, 17,17, 16. 17, 17,1 
7 p SOS 

EF 1200 DATA 16,17,17,17,16,17, 
17, 17, IB, 17, 17. 17, IS, 17, 17, 1 

7,2SS 

59 1210 DfiTfl 16,17,17,17,16.17, 
17, 17, IB, 17, 17, 17, 15, 17, 17. 1 
7.26B 

79 1220 DATA 16,17,17,17,16.17, 
17, 17, IS, 17, 17, 17, 16,55,65,6 
S,412 

OF 1230 DATA 65,55.65,55,64,17, 
17,17, 16, 17, 17, 17. 15, 17, 17, 1 
7,509 

57 1240 DATA 16,17,17,17,16,17, 
17,17, 16, 17, 17,17.15.17,17,1 
7,258 

91 1250 DATA l£, 17. 17, 17, 16, 17. 
17, 17, 15, 17, 17, 17.15. 17,17, 1 
7,2£B 

01 1260 DATA 15,17.17,17,16,17, 
17, 17, IS, 17, 17, 17, 16.55.65,6 
5,412 

□ 5 1270 DATA 65, 65,65,64 , 17, 

17, 17, 17, 17, 17, 17, 16,55, B5, 6 
5,654 

37 1280 DATA 65,65,65,65,64,17, 
17, 17. 17, 17, 17, 17. 16,65,65,6 
5,654 

?3 1290 DATA 65,55,65,65,64,17, 
17, 17, 17, 17, 17, 17, 16,65,55 ,6 
5,654 

35 1300 DATA 65,55,65,65,64,17, 
17,17,16,17,17,17,17,17.17,1 
7,510 

IE 1310 OATA 15,0,0,0.0,0,0,0,0 

,0,0,0.0,0,0,0,16 
9£ 1320 DATA 0,0,0,0,0,0,0,0,0, 

0,0,0,0,0,0,0,0 
-2 1330 3 ATr 1 21 ,2i ,21 ,21,21 , IS, 

15. IS, 15, 15, 15, IS, 15, 15, 16, 1 

6,273 

F2 !3iO DATA 16,16,16.16,16,17, 
17, 17,17. 17, 17, 17, 17. 15, 16. 1 
6.264 

7E 1350 DATA 16,15,16,15,16,15, 
15, 15, 15, 15, 16, 15, 15, 15, 16, 1 
6.248 

II 1350 DATA 16,15,16,15,16,17, 
17,17, 17. 17, 17, 17, 17, 16, 16, 1 
6,254 

CI 137C CAT A 16,16,15,16,16,12, 
12 . 12, 12, 12, 12, 12, 12. 14,14,1 

4,216 

OC 13BG DA1A 14,14,14.14,14,14, 

14, 14, 14. 14 , 14, 14, 14, IS. 15, 1 

6,227 

C3 1390 DATA 15,15,15,15,15,17, 
17,17, 17, 17, 17, 17, 17,39,39, 3 
9,358 

BF 14D0 DATA 39,25,25,25,25,^6, 
2B,2B, 28,25,25,25,25.25,25, 2 
S,426 

75 1410 CAT A 2S , 25 , 25 , 25 , 25 , 10 , 
10,10, 10, 10, 10, 10, 10,9, 9,9, 2 
32 

IB 1420 DATA 3,47,47,47,47,42,4 
£ , 42 , 42, 59 , S3 , 55, 53 , 59 , 59 , 59 
,778 

F6 1430 DATA 53,53,53,53,53,53. 
53,53, 53.47,47,47,47,47,47,4 
7.B12 

CF 1440 DATA 47,15,15,15.15,14, 
14 , 14 , 14, 11 , 11 , 11 , 11 , 11. 11 , 1 
1 , 240 

DC 1450 DATA 11,11,11,11,11,1?, 
15. 12, 12, 12, 12, 12, 12, 14,14,1 
4 , 193 

9C 1460 DATA 14,14,14,14,14,14, 
14, 14, lH, 14,14, 14, 14. 15. 15, 1 
5.227 

03 1470 DATA 15,15,15,15,15,17, 
17 p 17 , 17,17, 17. 17, 17, 33, 39,3 
9,328 

OF 1480 DATA 39,25,25,25,25,28, 



88,26,26.25,25.25,25,25,25,2 
5,426 

55 1490 DATA 25 , 25 , 25 , 25 , 2S . 29 . 
23 . 23 , 23 , 29 , 29 , 23 , 28 , 28 , 28 , 2 
6 . 429 

F3 1500 DATA 28,28,28,20,28.26, 
26,21,21 ,26,25,26,25,25,25,2 
5,413 

OG 1S1D DATA 26,25.25,25,25,23, 
23, 16, 18,23,23,23,23,25,25,2 
5,374 

01 1520 DATA 25,25.25,25,25,14, 
14,14. 14,5, 5,5.5,5.5.5,215 

DO 1530 DATA 5,5,5,5,5,0,0,0,0, 

0,0,0.0,0,0,0,25 
45 1540 DATA 31 , 3 1 , 3i , 31 , 31 , 210 

,210,210,210, 210, 210,210,210 

, 185, 155, 195,2420 
67 1550 DATA 135,195,195,195,19 

5, 135, 135, 1S6, 195, 195, 155,13 

5, 13S, 195, 195, 135, 3120 
D4 1550 DATA 199 , 1 95 , 195 , 1 95', 1 E 

6,210,210,210,210, 210,210,21 

0,210, 195, 195, 185,3240 
7B 1570 DATA 195,195,195,195,13 

5, 195, 195, 195, 1 55 , 1 35 , 1 95 , 1 3 

5, 155, 195, 195, 195,3120 
A7 1S60 DATA 195.195,195,135,19 

5,143. 143, 143, 143. 143, 143, 1H 

3, 'r.-t ,24 . E4,2131 

C6 1590 DATA 24,24,24,24,24,239 

, 239 , 239 , 239 , 239, 239 . 239. 239 
,210,210,210,2662 

02 1600 DATA 210,210,210,210,21 
0, 195, 195, 195, 195, 195, 135, 19 
5, 195,223.223,223,3279 

29 1510 DATA 223,30,30,30,30,49 
,49,49,49, 30,30,30,30, 30,30, 
3D, 743 

E3 1620 OATA 30,30,30,30,30,143 

. 143, 143, 143, 143, 143, 143, 143 

.247,247,247,2035 
66 1630 DATA 247,107,107.107.10 

7,62,62,62,62, 190, 190, 190, 19 

C , ISC . IEjG , 190 , ^?53 
31 1540 DATA 130,57,57,57,57,57 

, 57 , 57 , 57 , 107 , 107 , 107 , 1 07 , 10 

7, 107, 107, 1335 
AO 1650 DATA 107,210,210,210,21 

0,239,239,239.239,218,218,21 

8,215,210 ,216, 218,3429 
39 1650 DATA 216,218,218,218,21 

8, 143, 143, 143, 143, 14 3, 143, 14 

3. 143, 24,24,24,2306 
56 1E70 DATA 24,24,24,24,24,233 

,239, 239, 229,239,239, 239.239 

,210,210,210, 2=552 

52 16B0 DATA £10,210,210.210.21 
0, 135, 195, 195,195, 195, 195, 19 
5, 155,223, 223,223,3873 

39 1550 DATA 223,30,30,30,30,49 
,49,49,43.30,30,30, 30,30,30, 
30, 749 

53 1700 DATA 30,30,30,30,30,223 
,223. 181, 161,223,223,223,223 
,49,43.49, 1997 

17 1710 DATA 43,49,49,49,49,156 

, 156.31,31 , 156, 156, 155, 156,3 

0, 30, 30, 1333 
31 1720 OATA 30,30,30,30,30,181 

, 161 ,209,203, 191 , 181 , 181 , 1B1 

, 3D , 3D , 3Q , 1 744 
7Q 1730 DATA 30,30,30,30,30,24, 

24,24,24,71 ,71 ,71 ,71 ,71 ,71 , 7 

1 r 7^3 

EC L?40 DATA 71,71,71,71,71,0,0 

,0,0,0,0.0,0,0, 0,0.355 
35 1750 DATA 0,0,0,0,0,17,17,17 

, 15,0,0,0,0, 17, 17, 17, 118 
ES 1750 DATA 16,0,0,0,0,17,17,1 

7, 16,0.0,0,0. 17. 17, 17, 134 
EF 1770 DATA 16,0,0,0,0,17,17,1 

7, 16,0,b,0,0, 17, 17, 17, 13H 
69: 1?SQ DATA 16,0,0,0,0,17,17,1 

7 15.0,0, 0,0, 17, 17, 17, 134 
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EE 
32 
EC 
£E 

43 
12 

6b 

71 
42 
30 
7B 

31 



1790 DATA lG 1 0 i 0 1 O p 0 h 17 h i> 1 i 
7.16.0,0,0,0,17,17,17.134 
1800 DATA 16,0,0,0,0,17,17,1 
7, 16,0,0,0.0, 17 p 17, 17, 134 
1810 DATiA 16,0,0,0,0, 17, 17. 1 
7.16.0,0,0.0, 17 p 17, 17. 134 

ieeo data 15.17,17,17,16,17, 

17, 17, 16, 17, 17 , 17, 16.0.0, 0,£ 
17 

1830 DATA 0,0.0,0,0,17,17,17 
. 16.0,0,0,0^ 17, 17, 17, lie 
1640 DATA 16,17,17.17,16,17, 
17, 17, IB, 17, IB, 17, 16. 17,17,1 
7, ?67 

1550 DATA 16,17,16.17,16,17, 
17,17, IB, 17, IB, 17, IS, 17. 17, 1 
? ,£65 

1860 DATA 16,17,17,17,16,17, 
17, L7 , IB, 17, 1/ , 17, 16,0, 0,0, £ 
17 

1670 DATA 0.0,0.0,0.17,17,17 
, 16,0,0,0,0, 17, 17. 17, 1 1G 
L660 DP 7 A 15,0,0,0.0,17,17,1 
7, 16,0,0,0,0. 17, 17, 17, 134 
1B3D DATA 16,0,0,0,0,17 17 1 
7, IE, □, 0,0,0, 17, 17, 17, 13H 
1300 DATA 16,17,17,17,16,17 
17, 17, \B t 17, 17, 17, IB, 0,0,0, a 
17 

1S10 DATA 0,0,0,0,0,17,16,17 
, IB, 17, 17, 17, 16, 17, 17, 17, 1B4 



7E 19£0 DATA IB, 0. 0,0,0, 17, 16. 1 



7. 16,17. 17 ( 17, 16, 17. 17, 17 PC 
0 

16 1930 DATA 16,0,0.0,0,17,16.1 
7, 16, 17, 17, 17. 15, 17. 17, 17,50 

9S 134U DATA 16,0,0,0,0,17.17,1 
7, IS, 17, 17,17, 17, 17, 17, 17, 20 

SB 1S5Q OAT A 16,0,0,0,0,0,0.0.0 

.0.0,0,0,0,0,0, IB 
3C 1S60 DATA 0,0,0,0,0,0,0,0,0, 

0,0,0,0,0,0,0,0 
7C lS?Q DATA 173,256,204,240,6. 

206,a^s,eo4,76, iaa.504, 153,4 

N 141 ,265, £04, £784 
EC 15BQ DATA 153 , 15 , 1 4 1 , 24 , SlE , 

IBS, 9, lHl.S.aiS, 165,57, 141,6 

,515, 1S9, 
PiE 1E30 DATA 10,141,15,515,169, 

56, 141 , 13, B15, 169. S. 141 ,13,5 

12, 16^,3, 1634 
43 5C00 DATA 1 4 1 . 50 , 21 2 , l$S , 7 , 1 

41 , 10,512, 163, 156. m.9,212, 

173,90, 193,2017 
F4 5010 DATA, 141 ,0,512,173,0, 13 

5,141 , 1 ,21£, 173, 160, 194, 141, 

4,512. 173,2153 
56 50?Q DATA 60,197,141,7,212,1 

73,0, 136, 141 ,8,512, 173, 160,1 

98, 141 , 1L,20S0 
37 5030 CATA 2l2, 173, BO, 501, 141 

, 14,515, 173,0,200, 141 , 15,515 

, 173, 160,502,^309 



4A £040 DATA 141,18,512,173,63, 

£04,201 , 194,508,21. 173,65,50 

4.501 , 152.209,5435 
BE 8050 DATA 14.152,43,183,205. 

20**. 157,62,20^,502, 16,247,76 

, 10^,50*1 , 162.5335 
Bl 2060 DATA 0,32.136,504,155,6 

f 32, 135,504, 165, 15,35, 186,50 

h. 162, is, iaia 

35 2070 DATA 32,136,504,155,54, 

32, 196,504, 162,30, 35, 195,204 

. 165.36,32, 1304 
AC 2080 'DATA 135.504,162.42,32, 

135,504, 162,46,32, 196,204, 16 

9, 1. 141 ,25,2014 
95 2090 DATA 209,76,^8,234,254, 

62 , 204 , 50B , 3 , 254 , 63 . 204 , 96 , B 

0, 133, 141,2329 
CF 21 DC DATA 0,212.173,0,152,14 

1, 1,515, 173, 150, 194, 141 .4,21 

£, 173,80.2066 
46 2110 DATA 137.141,7,215,173, 

0, 196, 141.6,515, 173, 160, 133, 

141, 11,212,2155 
FS 5120 DATA 173,00.201.141,14, 

212, 173. 0,500, 141,15,515, 173 

. 160,205,0,2037 
CA DATA 120, IBS, 31 , 141 , 13. 

220, 141 , 13,221 , 173, 13.2^0. 17 

3, 13,221 , 169,5051 
CF 2140 DATA 0.141,50,3,169,204 

, 141,21 ,3, 159, 1 , 141 .26,206,8 

9,95. 1431 



JOYSTICK CURSOR 



PROGRAM : JOYCURS . SRC 




THIS P ROOK AM ONLY TO BE ENTERED 
IF YOU ARE USING AN ASSEMBLER. 

10 0PEN1,8,1. "J0YCURS.0BJ":SYS32768 
20 .OPT P,01 : > SYM 2 
30 ; 

100 ; " , 

110 
120 
130 
140 
150 
160 
170 
180 
190 



"I JOYSTICK CURSOR V2.3I 

I 

" f J- KEW, .JAN 88 I 

I 

"I SOURCE CODE FOR I 

" I ASSEMBLE R/MON I TOR 64 1 

" i 



210 

220 

230 

240 

25 0 

260 

290 

300 

310 

320 

330 

340 

350 

360 

370 

380 



*-$033C 

INT = $0314 

JV = $DCQ0 

XMAX = $0289 

BUFFL = 3fC6 

KBUF = $0277 

;PLUS TBITZ, END OF PROG 



START 



RESDL 



INIT 



SEI 
LDA 
EOR 
STA 
LDA 
EOR 
STA 
CLI 



#< TBITZ 
INT 

INT 

# >TB I TZ 

INT+1 

INT+1 



; TOGGLE 
; ROUTINE 
;OM/OFF 



390 
400 
410 
420 
430 
440 
450 
460 
461 
462 
463 
470 
480 : 
490 : 
500 DECDL 
510 : 
520 : 
530 : 
540 : 
550 ; 

560 
570 
580 
590 
600 
610 
620 
630 
640 



DECCT 
RESCT 

■ 
■ 

CHARP 



LDA 

AND 

TAY 

LDA 

BEQ 

CMP 

BNE 

LDX 

BNE 

BEQ 

LDX 

STX 

BNE 

LDX 

BEQ 

DEX 

STX 

BEQ 

BNE 

DEC 

ENE 

LDX 

STX 



CPX 



STA 
I NX 



JV 

#$1F 

TAB, Y 

0UT1 

LASTC 

RESDL 

RFLG 

DECDL 

OUT 

#10 

REPDL 

CHARP 

REPDL 

DECCT 

REPDL 

RESCT 

OUT 

REPCT 

OUT 

#4 

REPCT 
BUFFL 
XMAX 
OUT 

KBUF , X 



: ISOLATE J/S BITS 

;LOAD CHARACTER 
; FINISH IF NULL 
; COMPARE WITH LAST 
jIF DIFF, BRANCH 
; REPEAT FLAG 
; REPEAT ON 

; RESET DELAY 

; JUMP 

sIF DELAY= 0 
; DECREMENT 

; IF DELAY NOW-0 
;IF NOT, FINISH 
;DEC COUNTER 
j IF NOT-0, FINISH 
;IF =0, RESET 

: PROCESS CHAR 

: IF FULL, FINISH 
; STORE CHAR 
: I NC LENGTH 
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650 : STX BUFFL 

660 OUT1 STA LASTC 
670 OUT JKP SEA31 
690 ; 

70Q LASTC .BYT $00 
710 REPCT .BYT $04 
720 REPDL .BYT $0A 
730 HFLG .BYT $01 
790 ; 
800 
810 
820 
830 
B40 



; EXIT 



- FS FN ? - - 
P BYT $00, $20, SOD, $00, $00, $00 



TAB r BYT $00, SQQ, $00, $00, $00 



FSE 

$00 



FNE FE - FSW FITW FW 
.BYT $QG,$94, $OG, $00, $00, $14 



850 ; 

860 ; 

870 : 

830 ; 

890 ; 

900 ; 

910 s 

920 ; 

930 : 

940 ; 

950 ; 

960 s 

970 ; 

1000 TBIT2 = START t SEA31 



- SE NE . E 
.BYT $ 0 0 , $ 0 0 , $ Q 0 , $ 1 D , E ID . $ ID 

- SW NW W - S 
-BYT S00.»$'9D»S9D,49D,$00,$11 



N 



.BYT $91, $00 



PROGRAM; JOYCURS 



6D 10 ft-A+1; IFA-1TKENLOAD"JOYCU 

RS.OBJ",e, L 
2B 20 SYS826 

EB 30 POK£53280,Q:POKE532S1,0:P 
RINT" [CLR, DOWN. WHITE] " ?CHRJ( 
14) ;TABU3) i " [SJ]OYSTICK[SC] 
URSOR" 

Bl 40 FRINTTABU3)" [CT14) " 
53 50 FRI NT " [DOWN ] 11 ; TAB (12] ; " [C 
BpSJ]. tSK]EW[SPC3.SJ] AN '88 

OD 6 0 PRINT" [DOWN3. RIGHTS , SU] SE 

A JOYSTICK IN PORT 2. 11 
10 70 PRINT" f DOWN, RIGHT2. S3, SY, 

S3] B28C3PC4]: TOGGLES ROUT I 

NE ON/GFF. " 
DD 80 PRTNT" [RIGHT2 , SP , SO.SK , SE 

] 922,1 s REPEAT JOYKEYS" 
S3 90 PRINT" [RIGHT2.SP, SO. SK,SE 

] 922.0 : REPEAT OFF" 
OE 100 PRINT " :DCWN.RIGHT2,SU]SE 
PROGRAM [SJ.SO r SY.SM-SO,SD] 
TO MODIFY ROUTINE." 
E9 110 PR I NT" [DOWN 2- RIGHTS .SJ]0 

YSTECK CURSOR I NO IS NOW [50, 

SN) . " 

C5 120 PRINT" [DOWNS, C5 , SPC10 . SP 
]RESS A KEY TO EXIT. [WHITE] 11 

IF L30 GETAS ■ 1 FAS- " "THEN1 30 
C6 140 PRINT" LCLR] " 



PROGRAM: JOYMOD 



6D 10 A-A+l : IFA-1THENLOAD" JOYCU 

RS .OBJ". 8.1 
5C 20 POKE53281 . 0 ; POKE53280 , 0 :P 

RlNTCHRSf 14 2) "-[WHITE) " : G05UB 

400 ; PRINT" [DOWN4IMODIFY [Y/N 

> ?" 

B2 30 GETAS s IFA$-""THEN30 
BS 40 IFAS="N"THEN160 
FD 50 IFM< >"Y"THEN30 
2 A 60 FORN= 1T017 : READDRI . DDI , P : 
GOSUB400 

E3 70 PRINT"[HOME.DOVN4]" :TAB{3 
0) ; "N{ RIGHT, DOWN2 IE [DOWN2,LE 
FT3]S[LEFT3,UF2]W [RIGHT] " ;DD 
£ 

15 SO PRINT" [HOME. DOWN10] PRESS 
KEY FOR DIRECTION OR *- FOR N 
ULL" [PRINT" [DOWN] 11 ■ DR$ 

BC 90 GETA$lIFA$-""THEN90 



7D 100 POKE9 23+P,ASC(A$) : NEX7N 
24 110 G0SUB400 : PRINT" [D0WN4] RE 
PEAT FLAG ON (Y/N) ? " 

14 120 GETA$ : IFA5-" M THENL20 

4B 130 RF-0 : I FA$- " Y"THENRF 3 1 ;GO 
TO16 0 

DA 140 LFMO"N"7HBN12Q 
2E 150 POKE9 22,RF 
Bl 160 GOSLTB4Q0 
22 170 PRINT" JDOWN4] SAVE (Y/N) 
? " 

E2 1B0 GET A I ; " "THEN ISO 
32 190 IFAS="N"THEN230 
SI 200 IFA3< >"Y"THEN180 
72 210 PRINT: INPUT" FILENAME " ■ F 
$ 

94 220 SY557ei2F£ > B,l i POKE 19 3,6 
0 3 POKE 194,3- POKE174 r 188 : POKE 
175 # 3:SYS62957 

EE 230 PRINT" [CLR] " -END 

SE 300 DATA "NORTH" , " (5W. UP. LEFT 
.S-l " p 30, "NORTHEAST"/' [SW.UP 
P SN1" , 22 . "EAST" , " ISW , S* )" . 23 

CI 310 DATA "SOUTHEAST" \ "[5W, DOW 
N,SM1"- 21 . "SOUTH" . " [SW.DGWN. 
LEFT. S- i " . 29 . "SOUTHWEST" , " [S 
W P DOWN,LEFT2,SN] " ,25 

15 320 DATA "WEST" r " [5W,LEFT2 , S* 
1" ,27, "NORTHWEST s " , 11 [SW,UP.LE 
FT2,5M] " r 26 r "FIRE" . " [SQ] 'M5 

AO 330 DATA "FIRE+ NORTH", " [SQ,UF 
, LEFT.S-] " , 14 . "F I RE+NORTHEA5 
T" - " [SQ.UP.SN1 " , 6 . "FIRE+EAST 
" , " ( SQ . S* ) " . 7 

6B 340 DATA'T I RE+SOUTHEAST " ." ~,S 
Q.DOWN, SM] " ,5 - "FI RE + SOUTH" * 11 
[ SQ, DOWN. LEFT, S-S \ 13 

CI 350 DATA'TIRE+SOUTHWEST" , " [S 
Q „ DOWN r LEFT2 . SN] "' r 9 , "FIRE+WE 
ST". 11 [SQ r LEFT2 , S* ] ",11 

15 360 DATA "F I RE+NORTKWEST" , "MS 

CLUP.LEF72.SM1 t 10 
CB 400 PRINT" I CLR. DOWN) " ;TAB (9) 

s "MODIFY JOYSTICK CURSOR" 
9B 410 PR I NTTAB ( 9 } " [ CY22 ] " 
2B 42 0 RETURN 



PROGRAM: JOYCURS. LOADER 



B6 

5B 



A5 



G6 
62 



10 BL=7;LN«50:SA-B2B 

20 FOR L-0 TO BL:CX-0-FOR D- 

0 TO 15 : READ A ; C3C=CX + A : POKE 

SA-L*16+D.A:NEXT D 

30 READ A: IF AXCX TFEENPRINT 

"ERROR IN LINE" : LN+(L*10) ;ST 

OP 

40 NEXT L 

50 DATA 120,169.126,77,20,3, 



141 .20,3. 233, 77, 21, 3. 141 
21 1344 

EQ 60 DATA 3,88.96,173,0,220,41 

,31, 16 B, 185. 155, 3. 240,55,205 

,151,1814 
A3 70 DATA 3,208,7,174,154,3,20 

8,9,240,46, 16 2, 10,142, 1.5 3,3, 

208,1730 

DE 90 DATA 23,174,153.3,240,8.2 

02, 142. 15 3.3.240.7,208,26.20 

6 152 1940 
AO 90 DATA 3,209,21,162.4,142.1 

5 2.3. 166, 198. 236. 137.2, 240,9 

,157,1840 
B9 100 DATA 119,2,232,134,196,1 

41,151,3,76 ,49,234,0,4, 1-0,1, 

0,135 4 

3D 110 DATA 0,0,0,0,0,0,148,0,0 
.0,20.0.32,13,0.0,213 

4E 120 DATA 0.0,0.0,29.29 ,29,0, 
157,157. 157,0. 17. 145 ,0.0,720 

88 130 PRINT " [CLR] THE DATA FOR 

JOYCURSOR IS NOW IN THE" 
91 140 PRINT "CASSETTE BUFFER . " 

46 ISO PRINT "IF YOU ARE A DISK 

USER THEN YOU CAN SAVE" : 
CO 160 PRINT "THE PROGRAM AS MA 

CHINE CODE BY TYPING" 
34 170 PRINT" POKE 43,60:FOKE44 

, 3 : POKE45 , 188 ; POKE46 , 3 11 

3D 180 PRINT" CLR;SAVE"+CHR££34 

) + ,, J0YCURS.O3J ,, +CHR4 {34) + ' ,3 
1 1 

29' 190 PRINT"IF YOU ARE USING C 

ASSETTE THEN YOU WILL" 
FE 200 PRINT"HAVE TO ADD THIS P 

ROGRAM TO ANY M 
00 210 PRINT" PROGRAM THAT YOU W 

ISH TO USE JOYCURSOR" 
55 2 20 PRINT"WITH. IRVSON] NOTE [ 

RVSOFF] ANY CASSETTE LOAD OR 
SAVE" 

BA 230 PRINT"WILL ERASE THE JOY 

CURSOR PROGRAM." 
Bl 240 PRINT " IF YOU KNOW HOW 

TO USE AN ASSEMBLER " 
E4 25 0 PRINT "YOU COULD RELOCAT 

E THE MACHINE CODE TO 11 
B7 260 PftINT "ANOTHER ADDRESS B 

Y ENTERING THE" 
5F 270 PR I NT" ASSEMBLER RATHER T 

HAN THE BASIC LOADER . 1 
20 280 PRINT" IF YOU DO NOT SAV 

E JOYCURS.OBJ THEN YOU" ; 
58 29 0 FR INT"MUST DELETE THE LO 

AD INSTRUCTIONS FROM" 
B2 300 PRINT"TH£ OTHER PROGRAMS 

FOR THIS ARTICLE AND" 
D2 310 PRINT'MAKE SURE THAT YOU 

HAVE RUN THIS PROG . " 
EO 320 PR I NT" BEFORE RUNNING THE 

M. " 
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► 



Hl-RES FILL 





0 



PROGRAM: HI -RES FILL 



A7 
61 



82 



47 10 P-49152 

69 20 READX^IFX — 1THENEND 
4D 30 POKEP.X 

BF 40 FORC-1T07: READY iPOKEP+C Y 

sX-X+Y:NEXTC 
77 50 READH=IFH<>XTHENPRINT 11 ERR 
OR IN LIfJE"PEEK(6 3)+FEEK{64) 
*256 ; E E'TD 

95 60 P=P+8 :G0TO2Q 

07 1000 DATA 169,57.141 .24 r 208 
173,2.221 ,995 

3F 1010 DATA 9,3,141,2,221,169 

148 r 141,834 
FD 1020 DATA 0,221,169,204 141 
136, 2 , 173, 1046 

FF 1030 DATA 17.208,9,32.141,17 
-208. 96,728 

1040 DATA 169,21,141,24,208, 
173,2,221,959 

1050 DATA 9,3,141,2,221,169 
151,141,837 

1060 DATA 0.221,169,4,141,13 
6,2,173,846 
9D 1070 DATA. 17,208,41.223,141 

17,203.96,951 
31 1080 DATA 169,0,162,224 133 

251 , 134, 252. 1325 
AF 1090 DATA 160,0.145,251.200, 

208, 231,230, 1445 
70 1100 DATA 252,206. 247.96,165 
,20.24,41, 1053 

1110 DATA 246,121,112.192,13 
3,78. 165,21, 1070 
IB 1120 DATA 121,137,192,133,79 

,165, 156,41,1024 
77 113Q DATA 7,168,165,20.41,7 

170,96,674 
69 1140 DATA 0 ,64, 128, 1*92, 0,64 
128,192,768 

1150 DATA 0,64,123,192.0,64 
128, 192,768 
54 1160 DAT* 0.64, 128vl92 .0 64 

128, 192,768 
2C 11 7Q DATA 0,224.225,226,227 
229.230, 231, 1592 

97 1160 DATA 232,234,235.236 23 
7,239, 240. 241,1894 

CE 1190 DATA 242.244,245,246 24 

7,249,250,251. 1974 
A6 ,1200 DATA 252,254,128,64 32 

16.8,4,758 

98 1210 DATA 2,1,32,84,192,32,1 
9 ,193,555 

E3 1220 DATA 199.162.192,17.78 

145.78,32,893 

C2 1230 DATA 36,193.96.32,84 19 

2,32.19,684 
07 1240 DATA 193,189.162.192 73 

■ 255 .49,78, 1191 
BE 1250 DATA 145.78,32,36,19 3 9 

6,32.84,696 

CO 1260 DATA 192,32,19,193,189, 

162, 192,81, 1060 
F3 127-j DATA 78.145,78,32,36,19 

3,9 6,32,690 
BB 1280 DATA 84 . 192 , 32 , 19 , 193, 1 

89,162, 192. 1063 
SA 1290 DATA 49,78,32,36,193,20 

1,0,96,685 
7B 1300 DATA 56,16 9,199,229.135 

,144,21. 133,1106 
1A 1310 DATA 156;74,74, 74, 168,1 
65,21,74,906 

1320 DATA 208,10,165,20,144, 



76 



jY 



5,44,18,614 

1330 DATA 193,208,1,96,32.32 
,192,76,830 

1340 DATA 72,178.192,72.173 
14,220,41,962 

1350 DATA 254,141 ,14, 220, 165 
■ 1,41,253,1089 

1360 DATA 133,1,104,96,72,16 
5, 1,9,581 

1370 DATA 2.133,1.173,14,220 
,9, 1,553 

1380 DATA 141.14,220.104 96 
32. 253, 174,1034 
1390 DATA 32,235,183,134.155 
,96 r 32,53,920 

1400 DATA 193,32,240, 192,32, 
170,192,96. 1147 
1410 DATA 32-53,193,32,240,1 
92,32,187.961 

1420 DATA 192,96.32,53,193,3 
2,240, 192,1030 

1430 DATA 32,206.192,96.0 0 
0,0,526 

1440 DATA 103,0,195,165-20 1 
66,21, 141,811 

1450 DATA 96,193,142.97.193 
165, 155, 141, U82 
1460 DATA 98,193,96,173,96,1 
93, 174.97, 1120 
1470 DATA 193,133,20,134 21 
173,99. 193,965 
1480 DATA 133.155,96.230.20 
208, 2,230. 1074 

1490 DATA 21,96,165.20,208,2 
, 198.21,731 

1500 DATA 198,20,96.230,155, 
209.2,230,1139 

1510 DATA 156,96,165,155.208 

- 2. 198,156. 1136 
1520 DATA 198,155.96,32,215, 
193, 160,0,1049 

1530 DATA 177,251.133,20,200 
,177,251 .133, 1342 
1340 DATA 21,200,177,251.133 

- 155, 200, 145, 1292 
1350 DATA 251,173,92,193,96, 
32,215,193,1245 
1560 DATA 160,0,165,20.145,2 
51, 200, 165, U 06 
1570 DATA 21,145,251,200,165 
-155,145.251,1333 
15 80 DATA 200.173.9 2,193 145 
,251,96, 169,1319 
1590 DATA 0,162,200.133,251 
134.252. 174, 1306 

1600 DATA 93,193,202,240,16 
24 , 165 , 251 , 1184 
1610 DATA 105.4.133.251,165, 
252. 105,0, 1015 

1620 DATA 133,252,76,226 193 
,96. 173,94, 1243 
1630 DATA 193.16,43,32.99,19 
3.173,92,841 

1640 DATA 193,48,6,32.147,19 
3.76,12,707 

165G DATA 194,32-154,193,165 
,155, 201 .255.1349 
1660 DATA 240,66.201,200,240 
,62.32,240,1281 
1670 DATA 192,32-223.192,240 
, o4 , 169 ,0, 1102 

1680 DATA 141,94,193,76,94 1 
94,32,99.913 

1690 DATA 193,173,92.193 48 
6.32,147,884 ■ 
1700 DATA 193,76,55,194,32,1 
34, 193, 165,1062 
AF 1710 DATA 155,201,255,240 23 
, 201, 200. 240, 1515 
1720 DATA 19,32,240.192,32 2 
23. 192, 208,1139 
1730 DATA 11,169,128,141 94 
193.238,93, 1067 
1740 DATA 193-32,189,193.32, 
115, 193- 173, 1120 



5H 

2E 

D8 

B9 

67 

06 

47 

DF 

D6 

2E 

7D 

ED 

3F 

E2 

B8 

D3 

F8 

1C 

61 

9D 

50 

9E 

C7 

74 

85 

BS 

6C 

7F 

A8 

26 

A9 

AC 

4C 

Al 

40 

5E 

AO 

E8 



33 
03 
32 



81 

32 

E9 

AE 

Al 

B9 

74 

41 

49 

CD 

DO 

8C 

61 

32 

BE 

3E 

FC 

BO 

E7 
IB 

A2 

47 

32 

OB 

61 

97 

93 

CB 

98 

5C 

C3 

AD 

75 

E9 



1750 DATA 95,193,16,43,32,99 
, 193, 173.944 

1760 DATA 92.193-16,6,32 147 
. 193,76,755 

1770 DATA 109,194,32,154-193 

, 165,155.201, 1203 

1780 DATA 255,240,92,201.200 

,240,78,32, 1328 

1790 DATA 240.192,32,223.192 

■ 240,70, 169, 1358 

1800 DATA 0,141,95,193,76,19 
7,194,32,928 

1810 DATA 99.193.173,92 193 
16.6,32.804 

1820 DATA 147,193,76,152,194 

,32, 154. 193,1141 

1830 DATA 165.155-201.255 24 

0.39, 201,200, 1456 

1840 DATA 240,35.32,240,192, 

32,223,192.1186 

1850 DATA 208,27.169.128 141 

,95, 193,238, 1199 

I860 DATA 93,193,173.92 193 

73, 128, 141 . 1096 

1870 DATA 92,193,32,189.193, 

173,92,193,1157 

1880 DATA 73,128,141,92.193 
32, 115,193,967 

1890 DATA 96,32,53.193,32,20 
8, 194,96.904 

1900 DATA 169-0,141.93,193 1 
41 .92,193, 1022 
1910 DATA 169,0,141,94 193 l 
41,95, 193, 1026 

1920 DATA 32,240,192,32,223 
192, 208, 13. 1132 

1930 DATA 32,139.193.165,20 
37,21, 201 ,807 

1940 DATA 255,240.2,208,235 

32,131,193.1296 

1950 DATA 32,240,192,32,223 

192,208, 19,1138 

1960 DATA 32,173,192,32.246, 

193, 32. 131, 1031 

1970 DATA 193,165,20.201 64 

208,233, 165,1249 

1980 DATA 21,240,229.173,93 

193. 240,19, 1209 

1990 DATA 32,163,193.206,93, 

193,32, 240, 1152 

2000 DATA 192.32,223-192,240 

-6. 173,93, 1151 

2010 DATA 193,208,237.96 76 

216, 194, 162, 1382 . 

2020 DATA 0,160.204.134 78 1 

32,79,160,947 

2030 DATA 0.145,78,200,208,2 
51 ,230,79,1191 
2040 DATA 166-79,224,209.208 
,243,96 .32. 1256 
2050 DATA 253.174,32,158,183 
, 138. 32, 47, 1017 
2060 DATA 195,96.32,53.193 3 
2,223, 192. 1016 

2070 DATA 96 , 0; 0, 0 , 0. 0, 0 , 0 . 9 
S 

2030 DATA-1 



PROGRAM = HI -RES DEMO 



46 1 POKES 3280, 6+9 

73 2 DEFFNR1 ( X} - 1 NT £ RND ( 1 ) * 264) +5 

CE 3 DEFFNR2 iX) -INTERND( 1) * 144) +5 

93 10 SYS4915 2:REM HIRES 

49 11 PRirJT"tCLRJ " 

8 A 30 SYS49991 ,5 : REM SET COLOUR 

54 50 £Vf:4921S :REV CLEAR GRAPHIC 

41 60 FORD-OT019 

2C 70 Ol-FNRl(O) :O2«FNR2(0} POSITS 

100 0 SYS49184:REM LORES 

16 80 KEXTD 
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C4 100 SYS49865,5, 199-5 ;HEM FILL 
CO 110 F0KE5328D,5 
OD 120 PCKE198,0-WAIT198 
.l:P0KE193.0i 

6A 999 END 

10 100D F0RO0T05Q 

41 1010 SYS4947Q.01.02+OREM 
PLOT 

63 1020 SYS49470,01+C,02iREIi 
PLOT 

21 1030 SYS49470 .Ol+C, 02+50 i REM 
PLC! 

Si 1040 SYS49470, 01+50, G2+C; REM 
PLOT 

DF 1O50 NEXTC 
A6 1060 RETURN 



CODE RELOCATION 



t 




PROGRAM: CRELOC/BL 



10 GOTC50O00 

20089 DATA 10,8, 10,6, 158,50,48.5 
4 

20097 DATA 49,0.0,0,32,68,229,16 
2 

2Q1Q5 DATA 0.142,133,9,32,173,8, 
174 

20113 DATA 133.9, 1B9, 195, 8. 240, 6 
r 32 

20121 DATA 210,255, 232",208. 245, 2 
32,189,195 

20129 DATA 8 , 20B r 230 . 32 , 207 , 255 , 
201, 13 

20137 DATA 208,249,160.0,185,2*5 
,201 

20145 DATA 48, 176 . 8 . 201 ,7 , 176 . 39 
, 103 

20133 DATA 9,206,7,36,233,48,201 
, 10 

2016 L DATA 176.23.192.1,240,10,1 
0,10 

20169 DATA 10,10,141,133,9,200,2 
08 . 220 

20177 DATA 13.133,9,141,129.9,16 
9,0 

20185 DATA 141.128,9,76,109.8,23 
8,32 

20193 DATA 208,76,13,8,234,169,1 
36, 133 

20201 DATA 73,169,9,133.74,173,1 
30,9 

20209 DATA 133,75,173,131,9,133, 
76, 160 

20217 DATA 0,162,0,177.73,205,13 
2.9 

20225 DATA 208,14,161.75,24,1*39, 
129,9 

20233 DATA 145,73.230.75,208,2,2 
30.76 

20241 DATA 200,208,2,230,74,204, 
130,9 

20249 DATA 208.225.165.74,205,13 
1,9, 208 

20257 DATA 218,76,248.8,162,0,13 
9. 187 

20265 DATA 9,240.6,32,210,255,23 
2,208 

20273 DATA 245,96,13,13,29.29,29 

;29 

20281 DATA 29,0,42,80.82,79.71,8 
2 

20289 DATA 65,77,32,82.69,76,79, 
67 



20297 DATA 
9 

20305 DATA 
48 

20313 DATA 
9 

20321 DATA 
58 

20329 DATA 
9 

20337 DATA 
3,74 

20345 DATA 
133,76 
20353 DATA 
30,73 

20361 DATA 
08,2 

20369 DATA 
,9.203 
20377 DATA 
208.226 
20335 DATA 
,9 

20393 DATA 
208, 245 
20401 DATA 
1,89,240 
20-409 DATA 
, 111 

20417 DATA 
2.203 

20425 DATA 
,9,32 

20433 DATA 
oL: . 85 

20441 DATA 
40 

20449 DATA 
9 

20457 DATA 
83 

20465 DATA 
20473 DATA 
20481 DATA 
.173 

20489 DATA 
9.133 

20497 DATA 
5.19 

20505 DATA 
30,74 

20513 DATA 
236,165 

205 21 DATA 
76,56 

20529 DATA 
24,96 

20537 DATA 
,96 

20545 DATA 
3,75 

20553 DATA 
64, 19 

205*1 DATA 
09,75 

20569 DATA 
08,4 

20577 DATA 
205.60 
20585 DATA 
208,228 
20593 DATA 
19, 141 

206 01 DATA 
9 , 96 

20609 DATA 
-179-19 
20617 DATA 
60,19 

20625 DATA 
65.19 

206 33 DATA 
, 56 , 237 
20641 DATA 



65.84.79 .82,42.0,76,6 
78.71,84,72,61,32,36. 
53.56,51,0,82,69,76,7 
67.65,84.69 .32,84,79, 

36.67,48,48,48,0.0, 16 
0, 133,73,173,129,9,13 
169.136.133,75, 169.9. 
160.0, 177,75,145 .73,2 
208,2,230,74,230,75,2 
230,76,165,75.205 . 13C 

■ 

233,165,76.205,131,9, 

32,173,8. 162,0,189,95 

240,6.32,210, 255,232. 

32,226. 255 ,240,251.20 

26,32,173,8,162,0, 189 

9 .240,6,32,210,255,23 

245, 174, 128,9.173,129 

205. 1B9.96 . 108, 128,9, 

78.32,78,79,87,63,32, 

89.47.78,41,32,0,83,3 

83,32,65,68.68.32.69, 

83,32,73,83. 58, 32.0,0 
0,11,15. 19,0,0,0,76 
74, 19, 169,0.141 ,63, 19 

57,19, 133.73,173,53,1 

74.160.0, 177,73,205,6 

240, 23. 230, 73, 2QB, 2,2 

163 .73,205,59, 19,208, 

74.205.60, 19,208,229 , 

19.238,65, 19,208,209, 

0,192. 16,192,16.192,0 

0,173.57,19,133.73,13 

173,58, 19. 133,74, 173, 

133,76, 160,0,177,73,2 

240,3.32, 129,19.200,2 

230,74,230,76. 165,74, 

19, 208, 233,204.59,19, 

173.180, 19,24.109,59, 

61 ,19, 165,78,141 .62,1 
173,179, 19,208, 13,233 

173, 59, 19, 133,77, 173, 

133,78,177,73,72,173, 

145.73. 140,131,19,104 

58, 19.172,180, 19. 145, 



77,172 
20649 DATA 
, 2 , 230 
20657 DATA 
20665 DATA 
5.232 

20673 DATA 
. 210. 255 
20681 DATA 
82, 19 

206 B9 DATA 
240 , 6 

20697 DATA 
5 , 232, 139 
20705 DATA 
0,141 

20713 DATA 
.160 

20721 DATA 
07,255 
20729 DATA 
, 39 , 19 
20737 DATA 
,238, 174 
20745 DATA 
144, 220 
20753 DATA 
9,162 

20761 DATA 
55,240 
20769 DATA 
,0.0 

20777 DATA 
0 

20785 DATA 
65 

2079 3 DATA 
84 

20801 DATA 
146 

20809 DATA 
4 

20817 DATA 
69 

20825 DATA 
3 

20833 DATA 
3Z 

20841 DATA 
39 

20349 DATA 
9 

20857 DATA 
69 

20865 DATA 
20873 DATA 
32 

20881 DATA 
78 

20839 DATA 
20897 DATA 
65 

20905 DATA 
20913 DATA 
85 

20921 DATA 
69 

209 29 DATA 
80 

209 37 DATA 
20945 DATA 
78 

20953 DATA 
68 

20961 DATA 
73 

20969 DATA 
2 0977 DATA 
50 

20985 DATA 
7, 19 

20993 DATA 
1,64, 176 
21001 DATA 
233 



181, 19,238,180,19,208 

78,96,0,0,0,162,0, 189 
41,19,240,6.32,210,25 

208,245,96, 169.147,32 

162,0,142.131, 19 .32,1 

174, 181, 19, 189,49,19, 

32,210.255, 232,208, 24 

49.19,203,230,96, 169, 

39.19, 162,6, 142,40,-19 

25.24,32, 240,255,32,2 

240,251 ,174,39,19,233 

157,237,19.201 .13,208 

40, 19, 232,232,224, 12, 

96,32.196, 19,32,230,1 

88,32,203, 19,32,228,2 

251,201,78,240,236,96 

13, 13,29,29,29.29,29, 

29,29,29,29 ,29,29,18. 

76,76 .32,73,78,80,85, 

32,73,78,32,72.69 ,88, 

17, 17,0,83.84,65,82,8 

32,79.70.32,65,83.83, 

77,66 .76,89.49.58,0,3 

84,65.82.84,32,79,70, 

65 .83.83,69,77,66,76, 

50,58,0,69,73,63,43,4 

32,79,70,32,63,83,83, 

77,66,76,39,49,53,0,0 
65,82,69 .32.89,79, 35, 

83,85,62,69,32,89,47, 

0 , 0 , 76 , 79 , 79 , 75 ^73 , 78 
71,32,70,79,82,32,77, 

32,75 ,69.82,0,0,77.65 
82,75,69.32,32,70.79, 

78,63,32,45.32,80,82, 
80,65,82,73,73,71,32. 

82,79,71 .32,65,77,0,0 
77,65,82,75,69,82,32, 

79, 84, 32". 70, 79. 35, 78, 

32,45.32,69,83.73,84, 

78,71,0,0,65,66 .67,68 
13,69,70,65.66,13,49, 

51,52, 13, 160,0,189,23 

232,201,13,240,246.20 

6,56,233,43,76,18, 19, 
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21009 DATA 55.192,1,240,6.141,66 

21017 DATA 200.208,226.14,66,19. 
14 j Go 

21025 DATA 19,14,66.19,14,66.19. 
21033 DATA 66,19.96,162,0,160,0 
21041 DATA 67,19,32.252,19.172.6 
08°239 DATA 153 ' 6a ' 19 ' 2 00-192.6.2 

D * TA 96 -°-o. 0,0. 0,0.0 

21065 DATA 0,216.32,18.19.32.44, 

62°106 DATA 3Z ' 121 ' 19 <32,68, 229,1 
21081 DATA 32.203.19.32.3,19.176 

2 ^ e ^2 ATA 16 2, 160, 32, 203. 19, 96. 

21097 DATA 32,203,19.32.66,19,32 

21105 DATA 19.32.153.19,32.59 19 
,96 

73~\l DATA 173 ' 6£> ' 19 - 141 '57,19.1 

21121 DATA 19,141.58.19,173.71 1 
9,141 

21129 DATA 63,19.173,70,19.141 6 

21137 DATA 173.73,19.141.59,19 1 

73 .72 > . -i 

2!145 DATA 19,141,60,19,96,173.5 

73 1 141 DATA l60 '°' 56 ' 233 -135.133, 

21161 DATA 243.19,173,53.19.233. 
1 - 13 J 

2 133 9 75 ATA 74 ' 14l ' 249 > 19 ' 169 -250 

21177 DATA 169,19.133.76,177 75 
145,73 

21135 DATA 230.73.208.2,230.74.2 

JO , 75 

21193 DATA 208,2,230,76,165,74.2 
05 , 58 

2 ^01 DATA 19 . 20B, 233. 165.. 73, 205 
f 57 , 19 

56 2 237 DATA 208 ' 226 ' 96 ■ 173 ' 59 ' 19 ' 
21217 DATA 57.19.141.57,19,173,5 

21225 DATA 237,58,19,141,53.19,1 
t>y . i jo 

19 2 169 DATA 24ll09 ' 57 ' 19 '111.123. 

21241 DATA 9,109,58.19.141,124,1 
y , 1 6 2 

21249 DATA 0,173,58,19,41,240,74 
,74 

8 12 44 ° ATA 74 ' 74 - 24 ' 1 05,48,201.5 

21265 DATA 3.24,105.7,157.217 19 
, 232 

21273 DATA 224,4,240.21,224,1.20 

O r O 

21281 DATA 173.58,19,41,15,76,11 

^ 2 ^L DftTA 173 ' 57 > 19 ■ 22 « • 2 . 240 , 2 
13, 20£ 

2 19 9 96 DATA 242 ' l73 ^ 5 ^ 19 - 141 -i25 
21305 DATA 0 . 0 . 16 2 ; 0 . 189 199 19 

21313 DATA 6 . 32 ( 210, 255 . 232 . 208 
245, 16 2 

21321 DATA □-32,207,255,240,251 
201.13 

21329 DATA 340.6,137,183,19,232, 
224 , 13 

2 J 337 DATA 208 , 239 , 2.24 . 0 , 240 , 220 

21345 DATA 19,162.0.189.221,19.2 
40 , 6 



21353 DATA 32.210,255.232.208,24 
5 . 32 , 207 

0 1 5 6 14? ATA 235 ' 240 < 251 '201. 13.24 

21369 DATA 193,19,208.242 173 19 
3. 19,56 

21377 DATA 233.48,201,1,240.4.20 
1 , 8 

21335 DATA 206,176,170,169 1 ISO 
,0,32 

21393 DATA tW , 255 , 173 . 197, 19 r IS 
ci , 160 

21401 DATA 19.32.189.235,173,248 
,19,133 

21409 DATA 73.173,249,19,133 74 
169 . 73 

21417 DATA 174.61.19. l*\s, 62. 19 2 
32,208 

21425 DATA 1.200.32.216,255,96/3 
2 . 32 

21433 DATA 32,32,32,32.32,32,32, 
32 

21441 DATA 32,32,32,32,0,0.1.3,17 
21449 DATA 17. 17, 17, 29 , 29 , 80 ,B2 
79 

21457 DATA 71 , 02 ,65 r 77, 32 r ?S , 65 
77 

21465 DATA 69.56,32,0,13,17.17 2 
9 

21473 DATA 29.79,65,84,80.65,84 
32 

21481 DATA 68,69,86,73,67.69,32 
40 

21489 DATA 49,47.56,41.58,32 0 0 
21497 DATA 0,10.8.10,0,158.50,48 
21505 DATA 54,49,0,0,0,32,68,229 
21513 DATA 162,0.142,133.9,32 17 
3, S 

21521 DATA 174,133,9.189.195,8.2 
40 , 6 

21529 DATA 32.210,255.232,208.24 
5, 232.189 

21537 DATA 195,8.206.230,32,207, 
2 55 1 , 2 0 1 

21545 ■ DATA 13 . 208 r 249,, 160, 0 . 105 . 
2,5 .■ 

21553 DATA 201,48.176.8,201,7,17 
6 P 39 

2 i«f 1 ° ATA 105 208. 7, 56, 233, 48 
, 201 

21569 DATA 10,176,28.192,1,240.1 

21577 DATA 10,10.10.141.133.9,20 
0,208 

21S85 DATA 220.13,133,9,141,129 
9.169 

21593 DATA 0,141,128.9,76,109,8, 

2 38 

21601 DATA 32.208,76.13.8.234.16 
9 . 136 

21609 DATA 133,73,169,9,133,74,1 
73, 130 

21617 DATA 9.133,75,173,131.9.13 
3, 76 

21625 DATA 160,0,162,0.177.73,20 

3 , 132 

21633 DATA 9,208,14,161,75,24.10 
9,129 

21641 DATA 9,145.73.230 75 20B 2 
,230 ' 

21649 DATA 76.200.208.2,230 74 2 
04,130 

21657 DATA 9,208,225.165,74,205 
131.9 

V'lll 20e ' 21B ' 76 ' 24e - 3 ' 16 2, 

21673 DATA 167,6.240.6,32,210,25 
5 , 232 

216B1 DATA 208. 245 , 96 13. 13, 29 , 2 
9 , 29 

21609 DATA 29.29,0,42.80,82.79,7 
21697 DATA 62,65.77,32,82.69,76, 
21705 DATA 67,65,84,79,82,42,0,7 



21713 DATA 69,79.71.84.72,61,32, 

21721 DATA 48.52,48.46,0.62,69.7 
6 

21729 DATA 79.67.65.04.69.32,84, 
/ y 

21737 DATA 56.36.67.^8.48.48 0 0 
21745 DATA 169,0,133,73.173,129, 
9 , 133 

21753 DATA 74,169,136,133,75,169 
.9,133 

21761 DATA 76,160,0.177 75 145 7 
3,230 

21769 DATA 73,206,2,230,74,230,7 



5, 208 

21777 DATA 2,230,76.165.75,205,1 

21785 DATA 20B, 233, 165 , 76 , 205 , 13 
1^9, 206 

21793 DATA 226.32,173,8,162.0,18 
9 ,95 

l 1 20a ° ATA 9 ' 2i5O ' 6 ' 32 ' 2l0 '255,23 

I 1 201 69 TA ' 32 ' 228 ' 255 - 24 °' 25 

21817'DATA 240,26,32,173.8.162 0 
, 189 

21 DATA 111 > S - 240,6,32.210,25 

21833 DATA 206,245, 174.138.9, 173 
r 129,9 

21841 DATA 32,205,189,96,108,128 
■ 9 . 82 

21849 DATA 95,78,32.76,79.07,63 
32 

21857 DATA 40,89,47.78,41.32.0,8 

■J" 

21865 DATA 39,83,32,65.60,68.82 
□ y 

21673 DATA 83.83,32,73,83,58.32. 

21881 DATA 0,0.0,0,0.0,0 0 
21889 DATA 247.247,2.0,0.0,0,0 
21897 DATA 0,0,0,0.0,0,0 0 
21905 DATA 0,0.0,0.0,0,0 0 
21913 DATA 0.0.0,0.0.0,0,1 
21921 DATA 0.0,0,1,1,1,1,1 
21929 DATA 1,1.1,0.0.0.1,2 
21937 DATA 2.2.2,2.2,2,2,1 
21945 DATA 2,2,1.2.2.0,0,0 
21953 DATA 0.0,2.2.3,2.0,2 
21961 DATA 0.2,0.2.0.2.0,2 
21969 DATA 0,0,3,0,3,3,0,0 
21977 DATA 0.0,3,0,0,3.3.5 
21985 DATA 3,5,3,4,3,3,3.0 
21993 DATA 5.3.3.3,3,3,3,3 
22001 DATA 3,3,3,0,0.0.256 
50000 M=2049 rPRINT" (CLR) (DOWN) (D 
OWN) (RGHT) {RGHT) (RGHT) (RVS)LOCAT 
ION: (OFF) " 
50010 FORL-0TO1 i L-0 

50020 READV : IFV-256THENL-1 -GOT05 
005 0 

50030 POKEM.V: PRINT" (HOME) (DOWN) 
(DOWN) (RGHT) (RGHT) (RGHT) (RGHT) (R 
GHT) [RGHT) (RGHT) ( RGHT) (RGHT) (RGH 
T) (RGHT) (RGHT) " ; M 
5 0040 M-M+l 
5 0050 NEXT 

50060 INPUT" (CLR) ( DOWN 1 (DOWN) (DO 

WN) (RGHT) {RGHT) FILENAME" ;F$ 

5 0070 INPUT" (DOWN) (DOWN) i RGHT) ffi 

GHT] TAPE <T) /DISC CD) " ; 0$ 

50080 IFFS-""ORO$< >"T"ANDOS< >"D" 

THEN50060 

50085 0-l*ABS(O$-"T") +B*ABS(OS-" 

D") 

50090 PRINT" (CLR) f DOWN) f DOWN) SAV 
E"CHPS(34) : FS;CHRS(34) ;"."-0 

50094 H- INT (M/ 256) : L-M-H*256 : POK 
E252.L:POKE253,H 

50095 PCKE46, PEEK ( 253) ;POKE45 FE 
FKC252) 

50100 POKE631 .13:POKE198, 1:PR1NT 
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Lineage: 5Sp per word, W*m 
(including VAT) Fv^l mSm 

Semi display: £10.95 plus VAT per single column 
centimetre minimum 2cm. Ring for information on 
series bookings/discounts. 

All advertisements m thi& section must be prepaid. 
Advertisements are accepled subject to the terms and conditions 
printed on the advertisement rate card (available on request). 



YOUR COMMODORE 

9- 01-437 0699 



Send your requirements to: 
ALAN COLE 

CLASSIFIED DEPARTMENT 
ASP LTD, 1 GOLDEN SQUARE 
LONDON W1R3AB. 



SOFTWARE 



MIDI PRODUCTS 



YOUR COMMODORE 

SPECIALS 
TECH DRAW 64 - a 

comprehensive technical 
illustration aid for C64 
owners for both disk and 
tape. Commands available 
include LIME DRAW, RAYS, 
BOX, CIRCLE, ARC, 
■ELLIPSE, FREEHAND, FILL, 
HATCH & TEXT. Wipe copy, 
move and rotate, save and 
load or print your drawing all 
for £8.95 tape gr disk. Order 
Codes TD64T (tape) TD64D 
{disk) 

FuU data Us in Your 
Commodore Juty 1 987. 

SPEEDY ASSEMBLER 

Your Commodore's very own 
Assembler, a 100% memory 
resident program for loading 
from tape or disk, featured in 
the Your Commodore 
Machine Code Series and 
now the Y.C. standard 
assembler only £9. 95 Tape or 
Disk. Order Codes 
YSPASSD (disk) YSPASSR 
(tape) 

Order from Your Comm- 
odore Readers Services at 9, 
Hall Road, Maylands Wood 
Estate, He me I, Hempstead 
Herts HP2 7BH. Please make 
cheques payable to A.S.P. 
Ltd,, or telephone your 
Ac cess/ Visa order on 
0442 41221 




COMMODORE G4M?A CASSETTE ONLY 



X RATED 
ADULTS ONLY GAME 



FANTASY 

ONLY 
E8J0 

LQOinn your 
colla-r, gel out 
your JOYSTICK 
and get stuck In. 
Bjr the time you 
finish you'll tw 
■xhiuvtid. 

m* tar-ily oHwdrtd 
do NOT *ftdcr Hill gam* 

R'mTH MICROTEC 
32 Hazell Way 
Stoke Pases 
ttUCK&SLJflUJ 

ONLY AVAILABLE BY MAIL ORDER 




MARKET 
YOUR 
EXPERTISE 




IN YOUR 
COMMODORE 
CALL ALAN COLE 
ON 01-437 0699 
TODAY! 



ILL 1 QUEKET 



SPORTS SIMULATIONS FROM EftJ SOFTWARE (Eslablifthed 3 Years) 

A CLASSIC -Strategy C%flmw packed wiUl GENUINE A REALI&l \C. fflar..ffl& 
ME"UCTItt Cm YOU HANDLE ALL OF THt^ Rfff m bum H0*W i. Away Uhiqjn A Camp- writs Trjnil*- MarkK 
F«njf* Ful Ttarr. A Scbsulule Sflkdcn * m-lwWtcH SubSlUMHU * MMji* mjuriw * T«r Ucntt • Trvirtjlff D^ia-Mfc 
* r 5k II L^iEdt * Mairtfjir's Sakrr * Cd" nurd Snuani a Jqo OHM * SkHiWI • Saw Gin* J MlX-H MORE 1 
ftlBdPEA* M THE UCST CDM^-LIE EUROPEAN £ ULILA'vjN YOU CAN IuY! A Amy Lec3 ■ Primary $^ 
Jul ; SMtiSli|.j|?5. flowed * .A*n> Gdhs Cnurrl Dourjkt • Ful T&am & Eubs Sducliin • £jlra Titwi * ? Stall Unitl • 
hsctfirury * 5^-* Ca»* * TEXT MATCH SIMULATION * Match Timer. Named & RtCftrder God Scorers, Cwrars. 
r rse <i:ks Goal " mrs Iliylk^dOMrb Sandrn OH, inmry Tnc Pbullns HooilriM - UUCH UCflE 1 
WCtfLB CHAMPtfm : A COMF1. FIT WDflLD CUP SIM J JTlOft 5c ocl f -mtcm* * gqmd c/ 25 p Utf * * Quilihflitg Rxndi 

3 In -4 rich ^ubslilulns * Hist plirary TflSe * Srftsc: Tuu- Oorcncrh * Ha* C^m* ■ JS«il *H: ■ Cj'.-e T mt i Ft-jr-, 
SVxtf-Dul * TEXT MATCH YLII A'iriN ■ndudi'g Boriirji-, Gcal Tirr«. Nunac & flwnrde 1 Goal 5Mftrt Irpjif ^rn* 

F'K Kim bald: Clock Frrjri«i - MUCH MOHE 
CWCMT IMaTM : A SuPtflfl SlHAATICM CF CAE DAY CRICKET. Wwlhir Wchp 4 CuHltfrJ CwJUiai* « B«nu 

4 BOwliig Taiirs T ^a- SclccU:.- * Usl. 50"^ ft MK"u~ Pdiu Dc*1e^ * a r^pfts nl l^lsman « Safe: F V i> Lhyuj; * 
3 SHI L-i*** » ^•■itfs B-us * Nn flail * 0r(jpp«l CkTJChw * Sitrtbdefd * tallmD & Sariing AnUw^ » F^n Raia » 
H.i" Sin}«Omw * S Garro Spiocls <■ yuCH IdCflF' ncud^a HREE [isd si SlCKL' «AfilbR^nr«;'wm& 



Sflh^a'a 
waihWty 

FKi-k' =f 11 
EUR-3PEAN; 
WOR.l'fiHAWFIQSS 
CRICKET MASTEfl 



A^w 4fl +12( 
Tape I)*: -3 

fTK Ell K 



CoflTTiiKlain Atntf^d 

Tio* s'/u'ciK 'ar* rote 

S7.K E:S>f Eiffli il' IF. 

S7S5 - fifty QUA N-A 

E7K £tft^ £736 £11 » 

IMI Ell,4fl L3'#S. £1395 



M IK 1 1J BOnWAH, fcwm Cs, 3 J Wiflrw R»d. E SFIE-.D, HkddBtz EM rU 




INNOVATIVE MIDI' SOFTWARE PRODUCTS 
See April '88 Review, Page 65 
Take advantage of our low prices, - send SAE for free 
leaf lets to: 

SONUS INTL LTD, PO Box 18, 
Wokingham RG11 4BP Berks 
Tel: (0734) 792699 



dvertising in YOUR 



Advertisers Plan your Autumn ad 

COMMODORE 



Call Alan Cole on 01-437 0699 For Details of Series 

Discounts 



or write to the Classified Department Argus Specialist 
Publications 1 Golden Square London W1R 3AB 



BUSINESS 



HOW TO PROFIT from your 
computer skills Tree details now 
from RS Fairfield Books Ml 14 
Robert Rayner Close 
Peterborough PE20AY. 



SERVICES 



LANGUAGES 



PLU54 FORTH DISK £34.95 

MfitfitumPitar, 32 Kbytes. 

AUG Tap6''diah and Sian 

Hlfttfi- LfHAVt K :T.jMP DEFINABLE 
CHARS: CompJalo with 50- rjornrnenlBd 
Scrams. 

TEN8AL TECHNOLOGY 

15, l-cnrko CloicW-S-H. Avon. HAH 



TERMS & 
CONDITIONS 



COMMODORE SUPPLIES 

C64 P&w*r Pack Ifl.45 

64 Data Rec (BirBlorte) 17.95 

C3N Dais Rec 17.95 

$4 Music Expansion SySt «9.95 

Ncidue- W a jep -and Cr eese 19.95 

OMNIDALE LTD 
23 Curzon Street, Derby. 
Tel: 0332 291218 



* Services « Software 

* Midi Producers 
• For Sale - Languages 
- wanted 

Your Commodore offers 
its advertisers a variety of 
choice for marketing their 

Products and Services. 



CLASSIFIED ADVERTISING 

TERMS & CONDITIONS 

Our tirml Inr row atfvB-rtisBTi (sami -tfijpljy 
#fKl liniiipel ?rn ptrbctly pro-formH p^yrneni* 
udeH uiitFMEBrr referenc* can t-u La^en up 
i.BKCJuding racogn sed ad^arl sir.g agnnciDs; 
Ch«qu«« I'M* PO E B*M>ylCl 159 crO*B*d HHid 
■fiadi payabl* Co SPEC ALI5T PUB- 

LICATIONS LTD and cant logathar v^th tha 
#dy*rtiBimen(Ei TO 

Th* Cluvtifitd Oap1 . 
ho 1 Gnldan Squn.'n 
London W1R 3 AO 
Th«r u fipfi hd ; i*i nbur sis-men la for cancall-H- 
lwm. Advaiiisamants nrr,vin.g tpo lata 1gr n 
parv-euier icbu« win be m^errerj m t^b 
IrillDwi' H "'isufl unlaws aczDrnipaniad bv in- 
xtruclioni ia tha canlro ry Ic if 1ha ra^pnn- 
* i hi lny or lhfl e«Jve'?i*er io enfl-u re IhBl the firsl 
"ns-or Mon dF hvd p y saries il publishad cdt- 
ractly, and c^rracii^nv rnuit tM notd'Bd in 
lamfl lor in,8 second inBenK>n. QEherwis* ilw 
publis-hars will nut Hccflpt habihtv or of far any 

raduction in rh^rj-n? 
AH ectverii^ing uaius 4r« auOsfrCL id Guvu-n 
man" Hagu laLiuns- cancarn ing V AT Advarticrs 
arn r«K n non r .itilfl fr>r gnmplying wwth lhe 
various letfli le^uifemenie m r**ce eg Tha 
Tr uda Dascnption Ad se-j: d scrimirLDl «Dn ace 
Qi 1h* hMSin»5S ndvpfrisflmenES- <dl*Cl04ufel 
o'der 1 977. 
futf Twtftt A Ctfflrtrionj of AdvAftiimQ 
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Repairs 
Guide 

CALL 

ALAN COLE 
O N 

01—437 0699 




ffiKK ffl 



i'BH ? 



FOR FAST. RELI ABLE AMD PRnFFSSiflHill 
REPAIRS AT COMPETITIVE PRIRFS 

P M ENGINEERING 

UNIT 8, MEW ROAD, ST. IVES 
CAMBRIDGESHIRE. PE17 - 4BG 



We can afso suppty Hardware, Software, Blank Disks, 

Accessaries and Spare parts. 



COMPUTER REPAIRS 



SPECTRUM CGMIUODOlTr. AMSTRAD 
ACOFN. BBC elc. 

Fixed charge repairs on all makes 
Please ring for details: 

MCE SERVICES 

33 Albert Street, 
Mansfield, Notts NG 18 1EA 
Tel: 0623 653512 



SPECIALIST 

COMMODORE 

Commodore 64 

Commodore 16 L , 

Commodore +4 

Commodore 1541 



COMPUTER 
REPAIRS 

* .£21,00 Commodore Modern ...... £16.00 

* £19.00 Commodore i2A .£30,00 

- ■ £20.00 Comm odore 80 1 /$Q2 P, 0 . A. 

- - £25,00 Comm odore 1 520/1 1 526 poa 

(ALL ABOVE PRICES tNCYA.T.) 

Repairs carried out by Qk-commoctore technicians, A full tesl and service 
including a 4 month warranty with every repair (Commodore spares 

available On request) 
Make cheque/Postal Order payable to: G-TEK. 
fPtease include £3.00 post] 
UNIT G P LAMMA$ COURTYARD. WELD ON INDUSTRIAL ESTATE 
CORBV MQRTHAMTSNH17 1EZ Teh ( 0536) 69454 



r 



COM REPAIR 

FOR ALL YOUR HOME 
C OMPUTE R REPAIRS. 
COMPETITIVE RATES, CONTACT 

COMREPAIR 
YORK 784 347 (24 hrs) 

We a/so saH new & used computers 
Prices on request. Collection & 
delivery service By arrangement. 



VTS COMPUTER REPAIRS 



01 - 407 9829 

Simplyr send your unit to the address below 
securely packed with fault description and 
jjia_K fee 

COMMODORE, AMSTRAD, BBC, SINCLAIR 
+ MORE £28.00 



VTS COMPUTER REPAIRS 



12 LyJy House, Gt. Dover Street. 

London, SE1 4EQ, 
FAST, RELIABLE TURNAROUND 



SPARES REPAIRS SALES 

all makes of computers & peripherals 
Fast Reliable Guaranteed Service 

Contact Dave Barber H.Eng. s AMPERE 

db ELECTRONIC SERVICES 

205 Meadgale Avenue, Gt Baddow, 
Chelmsford, Ewl DM2 7NJ 
Tel: 0245 - 260874 



CROYDON COMPUTER 
CENTRE 



25 Brig stock Road, Thornton Heal 
Surrey, CR4 7 JJ Tel; 01 683 2M6 



5 

I Sut 



COMPUTER SERVICING 



(Esl'd since 1t7S] 
We repair — on the premises — quick 
turn round 

* Commodore & Specirurr- 

* BBC S Eledron (Approved Service Cenlre} 

* Amgtrad &. Torch (Approved Service Centre! 

* Disc Dnyes, Prmters, Monitors 
Mall Orders by phone Access & Visa accepted 



COMMODORE SPARES & REPAIRS 



6510 



n^P6 CIA 

r^g-sio 



9G1326-G1 



S501 

aa«g 

251641-02 

arai 

CM P5U ....... 

C64 MOO t , 

C6d DATA S€T 
C12&PSU .. 

INCL. VAT*PSP 



i i .59 3D 
- rr, k 

. .E3.£fl 
.£11.25 
.£B.M 
£12.E£ 
. . L-5.3C 
. .£1,95 
£31. SD 
■ EI.SO 

.S23.KI 
fi?7.M 



™££ E ? AY R0 * D ' SALISBURY, 
WILTSHIRE. SP1 3BU. TEI^: (0722) 335061 




Com mo da re warranty repairers 
offer spares and repairs on the full 
range of commodore CBM 

products, including all Amigas, 
Phone or write for free estimates to:- 
D.P.C.E. Vo(ume Repair Centre 
Wilkinson House, Tel space II, 
Stafford Park, Telford, 
Tel: 095 2 620 488 
Ask for Pau/me 



Why not include your business details in 
qur Specialtsts Repairs Guide. 

Ring Alan Cole on 01-437 0699 or fill in 
the details of your business (opposite) and 
we will contact you. 

Our address is on the classified pages. 



Your Commodore — Specialist Repairs 
Guide — Please contact me from the details 
below:- 

Name 

Company . mm 

Address 

Tel. No. 



i 
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At the Yaur Commodore office we receive hundreds of Setters From readers every 
month. We do try and answer each individually but sometimes this is impossible 
due to pressure of work. If you have written to us and not received a personal 
reply, we apologise for this but we cannot promise to reply to every item of mail 
we receive. If you feef that your question or letter really needs an answer, then 
inclusion of an s.a.e. will guarantee a reply, although this may still take time to 
arrive. 



Buj; Finder 

We'd like to remind our readers that 
we run a Bug Finder service. 

II you have typed in one of our 
programs and despite much checking, 
you still can't get it to run, then send us 
I tit: following: 

r.wo copies of your program on tape 
or disk. 

A description of your problem. 

If possible i\ listing of your work (you 

may omit this). 

A stumped, sell -addressed envelope 
tor return of the program to you. 

Should any of the above be missing 
then we will not be able to deal with 
your query. 

We will try to point out where you 
have made errors and place a corrected 
copy of the program back on to your 
tape or disk before w r e return it to you. 

Pu not send a program to us as 
soon as it stops working, please check 
it several times first. 

We do get a large number of 
queries and so it may take a while for 
us to deal w r ith yours personally. 
Note: we can only deal with problems 
relating to programs published in Your 
Commodore* 



Commodore Where Are You? 

At the Your Commodore office we are 
repeatedly asked for the address and 
telephone number of Commodore 
U.K. Many people, after referring to 
their computer manuals, believe them 
to be based in Corby. 

The Commodore plant at Corby 
'was closed down some time agoJ 
Reproduced here you will find the 
correct address for Commodore U.K. 

We suggest that you write this 
correct address in the front of your 
computers manual for future 
reference. 

Commodore Business Machine, (UK),, 

Commodore House, 

The Switchback, 

Gardner Road, 

Maidenhead, 

Berks SL6 7XA, 



Competition Winners 

At last the eagerly awaited result of 
the Micronet competition which we 
ran in the May issue. And the winner 
of the highly acclaimed ProPak which 
comprises the Tele map modem and 
software is Bruce Helton of Henfield, 
Sussex. Congratulations Bruce! 



We have a Scottish winner for the June 
Board Game competition, Brian J 
Graham of Ayr wins The Colossus 
Scries which comprises Chess, Bridge 
and Maj Jong, The ten runners up will 
each receive a Maj Jong set - read on 
and see if it's you; 

David Fairweather, Blackburn; A. 
Betesta, Derby; M.R, Eyres, Co, 
Gal way; P. Moisejeus, Swindon; K, 
Patel, Crawley; Allan Parker, 
Huntingdon; G. Patel, Surrey; Dixie 
Dean. Lutlehampton; j. Hicks, 
Redditch; Dave Parish, West 
Wickham. 



The three lucky winners of the 
Graphics competition which we ran in 
the July issue are Michael 
Suchoruczka, Nottingham; M. 
Moore, Ipswich; J, Davey, Torquay. 
They will all receive a graphics package 
comprising Photo Finish, BillBoard 
Maker, Icon Factory, Screen F/X and 
Clipart from Financial Systems 
Software, The seven runners up will 
each receive a copy of the popular Ff 
X package. They are; R,H, 
Underwood, Surbiton; Eugene 
Morgan, C. Down; A, Haddon, 
Nottingham; GC Brown, Tyne & 
Wear; MJ + New, Canterbury; Sean 
Whelan. Plumstead; G. Snowling, 
Sudbury. 



Corner 



PUZZLE CORNER 

Another simple one thiv month. 
Imagine that there are nine dots 
arranged Sri a 3 * 3 grid (see diagram). 





All you have to do is join all the dots 
using just four straight lines. The only 
snag 1$ that each new line must start 
where the old one finishes. 

Send entries to. Grid Puzzte, Your 
Commodore, A.S R Ltd, J Golden 
Square, London W1R 3 AH 
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All prices include VAT/delivery 




S§r* lc-1 o 

Best-selling CBM 
ready printer 



Enormously successful addition to the Star 
range of winters, the LC-10 incorporates 
many useful features at an ultra low price, 
Indudss m&ny facilities not nnfmajly avail- 
able in the sub £200 price range, such as 
4 IMLQ fonts and paper parking (use single 
sheets without removing tractor paperj. 
7-colour version also available, which will 
accept standard LC1D black ribbons. LC10 
available either in '54/1 26 roady ton- or as 
parallel version for Amiga users, Please 
state your computer type when ordering. 



Only £199.00 

Colour version also available, 

Only £234.00 

Prices include two extra 
black ribbons free of charge 




-118 

Previously sold as 'Excelerator Plus' 




A superb package representing extremely good value for money, 
combining the Oceanic OC-11& disk drive (previously sold as 
Exeeleraflbf+') and the sophisticated GEOS system. Said by 
COMPUTE s Gazette to have "dramatic improvements (Tver the 
1 541 in qua% and reliability*, the drive is a stylish and attractive 
compact unit featuring a direct drive motor and its own external 
power supply. GEOS brings the power of a graphic interface and 
integrated disk turbo to your P S4 and includes geoPAINT, a Graphic 
workshop, geoWRITE, a WYSIWiG word processor ana many 
Desk Accessories. Many more extensions available - see below, 



Oceanic OC-118 & GEOS £129.95 

Oceanic OC-118 & GEOS 

plus Freeze Machine £149,95 



GEOS Applications 



— 



GEOS 64 

GEOFILE . 

GEOCALC ... 

DESKPACK+ 64/128 

GEO WRITE WORKSHOP .. 



£24.95 GEOPUBIISH „„...,„. „. £32,95 

£24.95 GEOPROGRAMMER »»» £32.95 

£24.95 GEOS 128 £32.95 

££1.95 GEOWRHE 

£24 95 WOR KS HOP 1 £3 £32.95 

FOMTPACK+ 64/128 £16.95 GEOCALC 123... E32.95 

GEOSPELL ^ _ _ £16.95 GEOFFLE 12B... £32.95 




'64 




Your '64 could took like this! 

Why put up with an old 
fashioned looking computer? Ft 
this smart and modern looking 
new case to your 64 - it will look 
and reel like you are using a 
brand new computer, tills hiqh 
quality injection moulded case is 
simple to fil and gives a lower 
keyboard height. Reject the old 
image and order one now. 



FREEZE MACHINE 'Z^aZ 



J Unstoppable Freeze 

□ Fast save routines 

□ Ulira-efflclenft file compactor 

□ Lazer and Turbo fastloads 
LI Integral reset button 

u Tape turbo f ecu [ties 
Q 12 second disk format 

□ Selective file copter 

□ Selectaload 

□ many more useful features] 



Only £28.95 



For speed, power and eased use it 
has to be Freeze Machine, probably 
She most effective backup cartridge 
on ttie market! Incorparailng two 
types of last load routines you can 
SAVE and reLOAD your favourite 
games in as little as 1 0 seconds and 
no more than 1 S. Numerous invalu- 
able facilities available, including a 
buH-ln reset button. Utility Disc V3.0 
also available to complement usage 
of the cartridge. It allows complete 
transfer to disk of many tape-based 
programs trial load extra parts, eg, 
Gunstiip, Last Ninja. Worn Games, 
Supercycla. A very useful add-on. 

Utility disc only £7.95 






LOAD ITE! Tine best thing to happen to a 

Commodore date recorder. Includes built-in 
azimuth adjustment knob and LED tape signal 

level meter , „ £39.95 

DQUBLER 3 §4 Makes perfect tape backups 

every time. Consists of hardware and software, 
Requires access to two data recorders. Very 

easy to use, only P £12.95 

(CONTROLLER Natty little Keyboard moun- 
ted cursor controller^ ideal for icon-driven 
applications like GEOS , ... 



DOLPHIN DOS Parallel operating system 

for use with 64/128 and 1541 disk drive. 
Fantastic speed Increase on LOAD and SAVE 
whilst maintaining CBM disk format. Many extra 
DOS & BASIC commands, Includes built-in 
monilor and Centronics printer driver ..... 

DISC DISECTOR V5.0 , Disk backup/utilily 

package featuring wide range of powerful 
programs. Compatible with 64/1 26/1 28D and 
154171570 disk drives £19.95 

1541 PHYSICAL EXAM „™ Consists Of digital 
alignment disk and drive fault diagnosis soft- 
ware to check and correct 1 541 head alignment. 

Includes quiet drive slops £39.95 

1541 QUIET DRIVE STOPS Silences 
'knocking' noise with 1541 drives (not suitable 
for lurn lever 1 type drives} rmr £4LK 



DATA RECORDER ™« CBM compatible, same 
as C2N/1531 but cheaper and includes pause 

control button * £24,95 

AZIMATE 3000 KIT Tape loading prob- 
lems? Use this kit to check and adjust data 
recorder head alignment £8-95 




AMIGA 500 , .....£363.00 

standard 51 2K model, including Mouse, Stent 
Service and 5 disks of Public Domain software. 
Phillips CMBS33 [Colour monitor 

suitable for Amiga 500) ™ ES79.QQ 

Phillips CM&BS2 monitor as above, 



Disks & Boxes 



25 bulk packed 5_2§" dsmTJD disks with 
sleeves, write protect tabs an<| labels, 

Good quality and fully guaranteed, only El 3. 95 

29 dltk« + box. Disks as above plus. 

50 capacity lodtablo storage box,, only £22.95 

29 dlaks + 100 box. As previous offer 

but with 1 00 capacity locking box £24.35 

90 capacity I»je. bookable storage unrt 

for 5.25" dtefcs wtfh smoked perspex top ..„,„ £10.95 

100 capacity box. Larger version £13:95 



How to order from 





Phone us with your 
ACCESS or VISA 

card details on : 
S 0386-765500 



All prices Include VAT and delivery. Next day tfelrvftry £5,00 ftfctra. 



Sf fid cheque, Postal Order 
ar ACCESSfVlSA card dtktSs 



GorL, edut & PLC order* welcome 
Same day dcsptidi whenever pwalblc 
All good* snbjert to availability EL&QJu 
Opta t* oilers 6 daju, 9 JO 



Evesham Micros Ltd 

63 BRIDGE STREET 

EVESHAM 
WORCS WR11 4SF 

© 0386-765500 

fax 0386-765354 
LOlOX 333294 



Aim *t 17*2 Ftritwn- Ri, CoCErrid^ Binfiincbirn B» JBH Td: Gil 45$ 4$$i 



You won't find these programs 



■ 



in the top ten! 





MUSIC BSSTE8 





These programs have sold thousands of 
copies, and yet you won't have seen them 
in the charts — why? 

We produce prog ra ms that you can really 
get your teeth into. Programs like 
BUSICALC and BUSfCALC 3 which 
can be used at home or in the office to do 
an sorts of calculations, forecasts and 
lets. 




Programs like MJKRO ASSEMBLER and 

the ZOOM monrtor which make it easy to 
write machine code programs. Programs 
like MUSIC MASTER which turn your 
computer into a musical instrument. And 
programs like the BLITZ compiler which 
makes ordinary BASIC programs run 
much, much faster. 

We have been writing programs for 

Commodore computers since 1978 and 
now have hundreds of programs for the 
PET, VIC 20, CBM 64, CBM 128, even the 
C16 and Plus/4. So why aren't our 
programs in the charts? 

Because our prog rams aren't one minute 
wonders, here today and gone tomorrow. 
Programs we released for the 64 in 1983 
are still selling — and even more rrnpor- 
tant, the people who bought them then 
are still using them. 



Software should be an investment not 
money down the dram, We believe that 
the more you put into a program, the 
more you should get out of it, and that's 
the way it works with software from 
SUPERS OFT* 

The programs listed on the right represent 
S small selection from our range, but you 
can get a full list if you phone or write to 
the address below, We offer an excellent 
mail order service, and you can pay by 
cheque, Access, or Visa. 



SUPERSOFT, Winchester House, 
Canning Road, WeaJdstone, Harrow, 
Middlesex HAS 7SJ 
Telephone: 01-861 1166 




For Commodore 64 

Busicalc 

Mikro Assembler 

Turbo Disk 

Pass Your Driving Test 
Music Master 
Interdictor Pilot 
Blitz Compiler 
Word Perfect 
Instant Recall 

For Commodore 1 28 
Blitz Compiler 
128 Plus upgrade rom 
Help 64/128 cartridge 

For CI 6 and Plug/4 
Turbo 16 

Graphics Designer 
Mikro Assembler 
Music Master 
Word Perfect 

For Commodore Pet 
Word Perfect 
Flex-FiJe 2.1 
Busicalc 
Busicalc 3 

For Commodore Amiga 
MIDI for Amiga 



17. 9St 19.95d 
57.70c 
I4.95d 

asst 

17.951 19.95d 
1 7;95t 19.95d 
14,95t 19.95d 
17,95t I9.95d 
17 95t 19,95d 

29.95d 
1 9.95r 
39.95c 

B.9St 
6.95t 8.9Sd 
I2.95t 1495d 
T2.95t I4,95d 
12.95t 14 95d 

51.75r 
97.75d 
44 35 1 47.15d 
97.95d 

49.75 



17.951 19.95d 
57.70c 
14.95d 
&95t 
17.961 19.95d 
17.951 I9,95d 
14.95t I9.95d 
17.951 19.95d 
17,95t 19.95d 

29.95d 
19.95r 
39.95c 

6 95t 
6.95t 8 95d 
12.951 14.95d 
I2.95t14.95d 
12.95t 14.95d 

51 75r 
97.75d 
44.85t 47,15d 
97.95d 

49.75 




Alarm -programmer's time out 



OYSTICK CURSOR □ FILE EXTENSION □ HI-RES FILL 



